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DECLARATION STATEMENT
for
RECORD OF DECISION
FORT RICHARDSON
: ANCHORAGE, ALASKA
OPERABLE UNIT A AND OPERABLE UNIT B
AUGUST 1997

SOURCE AREA NAME AND LOCATION

Operable Unit A and Operable Unit B
Fort Richardson
Anchorage, Alaska

ST ATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) presents the selected remedial actions for Operable Unit B (OU -B)
and the rationale for addressing OU-A under a cleanup agreement with the State of Alaska at Fort

Richardson. OU-A consists of three source areas: the Roosevelt Road Transmitter Site Leachfield
(Transmitter Site); the Ruff Road Fire Training Area (Fire Training Area); and the Petroleum, Oil,

~and Lubricant Laboratory Dry Well (Dry Well). OU-B consists of one site: the Poleline Road

Disposal Area (Poleline Road). This ROD was developed in accordance with the. Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the
Superfund . Amendments and Reauthorization Act of 1986; 42 United States Code 9601 et seq.; and, to
the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP),
40 Code of Federal Regulatlons Part 300 et seq. This decision is based on the Administrative Record

“for both OUs

The United States .Army (Army); the United States Environmental Protection Agency (EPA); and the
State of Alaska, through the Alaska Department of Environmental Conservation (ADEC), have agreed
to the selected remedies.

ASSESSMENT OF THE SITE

. Actual or threatened releases of hazardous substances from OU-B source areas, if not addressed by

implementing the response actions selected in this ROD, may present an imminent or substantial
threat to public health, public welfare, or the environment. OU-A is contaminated with petroleum
compounds, and OU-B is contaminated with chlorinated solvents.

The OU-A and OU- B source areas are the first areas of Remedial Investigation to reach a final-action

ROD at this National Priorities LlSt site.

-
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DESCRIPTION OF THE SELECTED REMEDY

The Army, ADEC, and EPA have determined that the sources included within OU-A do not represent
unacceptable risks to human health or the environment, based on EPA criteria. - Thus, no remedial
action is necessary to ensure protection of human health and the environment under CERCLA.
However, the levels of petroleum contamination in the soil do exceed the ADEC soil cleanup criteria.
Accordingly, these sites will be cleaned up under the State-Fort Richardson Environmental -
Restoration Agreement (Two-Party Agreement) in accordance with applicable State of Alaska
regulations. The specific cleanup actions and the time required to remediate the source areas have yet
to be determined. The components of the removal actions selected for OU-A will be detaxled in
separate decrsron documents prepared in accordance with the Two-Party Agreement

A remedy was chosen from many alternatives as the best means of addressing contaminated soil and
" -groundwater at OU-B. The selected remedy addresses the risk by reducing contamination to attain
cleanup goals. The remedial action objectives for OU-B are designed to:

. Reduce contaminant levels in the groundwater to comply with drinking
water standards :

. Prevent contaminated soil from contmumg to act as a source of
- groundwater contammatlon

e Prevent the .contaminated groundwater from adversely affecting the -
Eagle River surface water and sediments; and

e  Minimize degradatlon of the State of Alaska’s groundwater resources
at the snte as a result of past dlsposal practlces

The major components of thelpreferred remedy for OU-B are:

. High-vacuum extraction (HVE) to remove contaminated vapors and
* groundwater from the "hot spot.” The "hot spot” is defined as the
- ‘subsurface area containing greater than 1.0 milligrams per liter of
1,1,2,2-tetrachloroethane in groundwater and/or free-phase solvents;

e An air stripping system to treat extracted groundwater to meet State of
Alaska and federal maximum eontaminant levels (MCLs) before being
‘reinjected into the deep aquifer;

' Institutional controls that will include restrictions on groundwater well
" installations, site access restrictions, and maintenance of fencing until
state and federal MCLs for drinking water are met;

. Natural attenuation of groundwater cdntamination in areas outside the
"hot spot”; and -

iii
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e  Long-term monitoring to assess whether groundwater contamination is
approaching the Eagle River and to ensure that contamination levels in
the groundwater are decreasing through natural attenuation,

Groundwater at Poléline Road is contaminated with volatile organic compounds, including chlorinated:
solvents. While there are no current uses of groundwater in the site area or seeps by which wildlife
could be exposed to groundwater, modeling indicates that groundwater at the site eventually could
reach the Eagle River. Modeling results indicated a time period of more than 100 years- for on-site

groundwater to reach the Eagle River.

Remediation of the site is necessary because the NCP Groundwater Protection Strategy requires
consideration of current and potential future uses of groundwater in remedy selection, and protection
and restoration of groundwater resources if necessary and practicable. -

The selected remedy will be conducted in a multi-step approach because of the complexity of the
contaminant characteristics and the hydrogeology of the site. The HVE system will be installed to
reduce the quantity and concentration of contaminants in the "hot spot,” and to prevent migration, to
the maximum extent practicable, of contaminants above state and federal MCLs. Concurrently,

- technologies that could enhance the performance of the selected remedy will be evaluated in a

Treatability Study, and if these enhancing technologies are deemed effective, they will be
implemented to improve performance of the selected remedy. The plume outside the "hot spot” will
be monitored to track plume migration and the progress of natural degradation processes. If cleanup
of contaminants in the "hot spot” does not appear to be successful, then alternative remedial action
goals and/or strategies will be pursued for the site (see Section 7.2). '

STATUTORY DETERMINATION

The selected remedy is protective of human health and the environment, complies with federal and
state requirements that are iegally applicable or relevant and appropriate to the remedial action, and is

" cost-effective. The remedy utilizes permanent solutions and alternative treatment technologies to the

maximum extent practicable, and satisfies the statutory preference for remedies that employ treatment
that reduces toxicity, mobility, or volume as a principal element.

Because the remedy will result in hazardous substances remaining above regulatory levels on site, a
review will be conducted within five years after commencement of the remedial action to- ensure that
- the remedy continues to provide adequate protection of human health and the environment, and will
continue for five-year increments until the remedy is complete. -
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SIGNATURES

This signature sheet documents an agreement between the United States Army and the United States
Environmental Protection Agency on the Record of Decision for Operable Units A and B at Fort
Richardson. The Alaska Department of Environmental Conservation concurs with the Record of
Decision. : , :
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vii




Final

Section
DECLARATION STATEMENT

DECISION SUMMARY

1.0

2.0

3.0

4.0

August 8, 1997

TABLE OF CONTENTS

SITE DESCRIPTIONS . . .. ........... P e PR
1.1  OPERABLEUNITA ................. e e
1.1.1 Site Locations and Description .. ...... P e

1.1.2 LandUse ..................... S

1.2 OPERABLEUNITB............
" 1.2.1 Site Location and Description . . . .. ....... e I
1.2.2 Hydrogeology and Groundwater Use . .....................

1.23 LandUse .......... 0., e

SITE HISTORIES AND ENFORCEMENT ACTIVITIES . ......... e ..
2.1 SITE HISTORIES BEFORE REMEDIAL INVESTIGA’I‘IONS ......... ..
2.1.1 Site History of Operable Unit A . ... .....................
2.1.1.1 - Roosevelt Road Transmitter Site Leachﬁeld ...... L

2.1.1.2 Ruff Road Fire Training Area ................

2.1.1.3 Petroleum; Oil, and Lubricant Laboratory Dry Well .

2.1.2 Site History of Operable UnitB . .. ......................
2.2 ENFORCEMENTACTIVITIES ................. e e
23 HIGHLIGHTS OF COMMUNITY PARTICIPATION ....... e
2.4  SCOPE AND ROLE OF OPERABLE UNITS .....................

SUMMARY OF SITE CHARACTERISTICS . . . ... .............. e
3.1 OPERABLEUNITA ............. e e e
©3.1.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways . .
3.1.1.1 Roosevelt Road Transmitter Site Leachfield .. ... ...
3.1.1.2 ~ ~ Ruff Road Fire Training Area ................
3.1.1.3 Petroleum, Oil, and Lubricant Laboratory Dry Well . . ..
3.1.2 Nature and Extent of Contamination . . . ... .................
3.1.2.1 Roosevelt Road Transmitter Site Leachﬁeld ........
3.1.2.2 Ruff Road Fire Training Area ................
3.1.2.3 ~ Petroleum, QOil, and Lubricant Laboratory Dry Well . ...
32 OPERABLE-UNIT B . . .. ... e i
3.2.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways . .
3.2.2 Nature and Extent of Contamination . . . ... .. e e e e :
SUMMARY OF SITERISKS . ............. e e e

viii

.......................................

.............................................




. Final

August §, 1997 -
4.1  OPERABLEUNITA .............. S 46
4.1.1 Human Health Risk Assessment .. ............ P 46
4.1.1.1 . Contaminants of Potential Concern . ... .......... 46
. 4.1.1.2 ~ Exposure Assessment . . ............ e ... 47
4.1.1.3 . Toxicity Assessment . .. .................... 48
‘ 4.1.1.4 Risk Characterization . ... ......... e 48
4.1.2 Ecological Risk Assessment . . ....... e e 50
4.1.3 SummaryofRisks . .......... ... . . .., 51
42 OPERABLEUNITB.......... ... i iiveann.. ... 52
4.2.1 Human Health Risk Assessment . ............... e e e - 52
4.2.2 Ecological Risk Assessment . . ......... [P 537
4.2.3 Summaryolesks..;...., ............................. 55
50 DESCRIPTION OF ALTERNATIVES . . . .. ... T ) O
5.1 NEED FOR REMEDIAL ACTION ... ... e P <)
5.2 'REMEDIAL ACTION OBJECTIVES ............... [P 61
53 SIGNIFICANT APPLICABLE OR RELEVANT AND APPROPRIATE '
REQUIREMENTS . ... ... ittt it e e 62
' 5.4  DESCRIPTION OF ALTERNATIVES ........ e e L. 62
6.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES ............ 68
6.1 THRESHOLD CRITERIA .................. e e - 68-
6.2 BALANCING CRITERIA . . . .. e e e e e e [ 68
6.3 MODIFYING CRITERIA . ....... e F 70
7.0 SELECTED REMEDY ... ... ... ... . ... ..., e 74
7.1 MAJOR COMPONENTS OF THE SELECTED REMEDY .............. 74
7.2 AGENCY REVIEW OF THE SELECTED REMEDY .............. ... 76
8.0 ©° STATUTORY DETERMINATIONS . ............ ... ..., e 79
8.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT . ... ... 79
8.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND TO-BE-CONSIDERED GUIDANCE .. ......... .19 .
8.2.1 Applicable or Relevant and Appropriate Requxrements e L. 19
8.2.2 Chemical-Specific Requirements . .. .. ... ....... e . 80
8.2.3 Location-Specific Requirements. . .. ........ F . 80
8.2.4 Action-Specific Requirements . . ... . . .. D e 81
: _ 8.2.5 Information To-Be-Considered . .......................... 82
83  COSTEFFECTIVENESS . .....c.oiriiiniin .. e 82
8.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE
TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY '
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE . . ...... 82
8.5 PREFERENCE FOR TREATMENT AS A MAIN ELEMENT . . ... ... .... 83
9.0 DOCUMENTATION OF SIGNIFICANT CHANGES ............. e 84
Appendix
A ADMINISTRATIVERECORD INDEX ... ................. ... 8

ix




Final . | ~ August 8, 1997

B RESPONSIVENESS SUMMARY . ... . ... e I 121

C FORT RICHARDSON, OPERABLE UNIT B SOURCE AREA, BASELINE COST
ESTIMATES FOR REMEDIAL ALTERNATIVES ..... [ .. 126




Final

3-3

34

3-8

39

3-10

-August 8, 1997 .

LIST OF TABLES

Page
Suminary of RI Subsurface Soil Samples Exceed'inghScreening Criteria, o
Roosevelt Road Transmitter Site Leachfield, Operable Unit A ... .. ... .......... - 24
Summary of RI Cesspool Sample Results, Roosevelt Road Transmltter Site Leachﬁeld )
Operable Umt A e e e e ... 26
Summary of RI Surface Soil Sampies Exceeding Screenlng Criteria, Ruff Road :
Fire Training Area, Operable Unit A . ... .............. e ... 28
Summary of RI Subsurface Soil Samples Exceeding Screening Criteria, Ruff Road
Fire Training Area, Operable Unit A ... .............. e 30

Building 986 POL Leboratory Dry Well, 1992 lnyestigation Results, Operable Unit A . . 32
Summary of RI Sludge Sample Results POL Laboratory Dry Well, Operable_Unit A' ... 33

Summary of RI Subsurface Soil Sample Results Exceedmg Screenmg Criteria, POL

. Laboratory Dry Well, Operable. Unit A ."............... R e .. 34

- Summary of Soil Sample Resuits, Areas A-1 and A-2, and Other- Areas Polelme Road
‘Disposal Area, OperableUnitB . ... .......................... e 36 .

Summary of Soil Sample Results, Areas A 3 and A4, Polelme Road Disposal Area

Operable Unit B . .. ... ... ... ... .. ... e 3T

Summary of Groundwater Sample Results, Poleline Road Disposal Area, Operable Unit B - 38

Contaminants of Potential Concern, Human Health Risk Assessment, Operable Unit A .. 56

Xi-




Final

4-2

5-2
61

62

August 8, 1997
Estimated Hﬁman Health Risks, thure Residential Land Use, Operable UnitA ...... 57
Current Ekposure Scenarios, Reasonable Maximum Exposure Excess Lifetime Cancer
Risks and Hazard Indices, Human Health Risk Assessment, Operable Unit A ... ... .. 58
Obérable Unit B, Exposure Pathways Evaluated vin Human Health Risk ASsessr_nent . . 59
Summal;y -of'Site Risks, Operable UnitB ....... . e e 60 :
" Remedial Cleanup Goals fof Groundwater, Poleline Road Dispbsal Area . .. ... e 66
Remedial Action Objectives for Y T .. 67
Criteria for Evaluation of Al.temative.s e 72
Cost‘Summary of Re'media'l‘ Altemativés, Poleline Road Disposal Area . .......... 73
xii




Final

16
1-7

3-1
33

34

3-6

7-1

August 8, 1997

LIST OF ILLUSTRATIONS

xiii

Page
OperableUmtsAandBLocatlonMap..4...., ......... e 5
Generallzed Geologic Cross Sectlon Operable UnitA ................ e .. 6
Site Map, Roosevelt Road Transmltter Site Leachfield, Operable UnitA ............ 7
‘Monitoring Well Locatlons; Ruff Road Flre Training Area, Operable Unit A . ........ 8
- Site Map, POL Laboratory Dry Well Area, Operable UnitA .o 9
Poleline Road Dispdsal Area, Operable UnitB . . Sl SR . ...... 10
Groundwater Zones at Poleline Road Disposal Area, Opérable Unit B A Cees 11
Conceptual Site Model, .Roosevelt Road Transmitter Site Leaéhﬁeld—O_perable UnitA .. 40
Conceptual Site Model, Ruff Road Fire Training Area . ........... . Ceeeaen 41
anceptual Site Model, P(jL Laboratory Dry Well—Operable Unit A .. .' ........ -. Y)
Extent of Contamination in Former Ground Surface Sonls Ruff Road Fire Training
AreaOperableUmtA ................... 43
Lateral Extent of Area to be Remediated, Ruff Road Fire Training Area, Operable .
Unit A ..o 44
VOC Results in Grqundwatér from Monitoring Wells, Polgl-ine Rdad Diéposal Area . ... 45
Remedy Implementation Strategy, Poleline Road Disposal Area . ............... 78



- Final » - | o ~ August 8, 1997

LIST OF ACRONYMS

AAC Alaska Admlmstratlve Code

ADEC _ Alaska Department of Environmental Conservatlon
AMSL . above mean sea level .
AR Army Regulation _
ARARs applicable or relevant and approprlate requnrements o
Army ’ United States Army :
AS air sparging
AWQS Alaska Water Quallty Standards
BGS ’ below ground surface
BNAs base/neutral and acid extractable organic compounds :
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of
' : 1980 :
.- CFR Code of Federal Regulations

" COCs - contaminants of concern ,
COECs .- contaminants of ecological concern
COPCs . contaminants of potential concern
COPEC:s - -contamintants of potential ecological concern
CSM conceptual site model
DNAPL : - denser-than-water nonaqueous phase llqul_d
DRO - diesel-range organics .
ED o exposure duration
EPA United States Environmental Protection Agency
EPCs exposure point concentrations
ERA - ) Ecological Risk Assessment
FFA ' Federal Facility Agreement
FS . Feasibility Study
ft/day feet per day
HEAST Health Effects Assessment Summary Table
HHRA _ Human Health Risk Assessment
HI hazard index
HQ hazard quotient

- HVE : high-vacuum extraction
IRIS - Integrated Risk Information System
MCLs . maximum contaminant levels
pg/kg micrograms per kilogram
ug/L micrograms per liter (ppb)

mg/kg _ milligrams per kilogram (ppm)

xiv




Final .

mg/kg-day

mg/L
NCP
NPL
ou
Oo&M
PCBs

.PCE

POLs
ppm
RAOs
RBCs
RCRA
RfD

RME
ROD
SFs

SVE
TBC
TCE

"UCLs

USC
VOCs

August 8, 1997

milligrams per kilogram per day

milligrams per liter

National Oil and Hazardous Substances Pollution Contingency Plan
National Priorities List

Operable Unit -

operation and maintenance
polychlorinated biphenyls
tetrachloroethene -
petroleum, oil, and lubricants .
parts per miilion

‘remedial action objectives

risk-based concentrations

Resource Conservation and Recovery Act
reference dose _ '

Remedial Investigation

reasonable maximum exposure

Record of Decision

slope factors

soil vapor extraction

" to-be-considered requirement

trichloroethene

Technical Impracticability -
upper confidence limits
United States Code
volatile organic compounds

Xv




Final : : ‘ August 8, 1997

DECISION SUMMARY

RECORD OF DECISION
' - for
OPERABLE UNITS A AND B
FORT RICHARDSON
ANCHORAGE, ALASKA
AUGUST 1997

This Decision Summary provides an overview of the problems posed by the contaminants at Fort
Richardson, Operable Unit A (OU-A) and OU-B source areas. This summary describes the physical
features of the site, the contaminants present, and the associated risks to human health and the
environment. The summary also describes the remedial alternatives considered at OU-B; provides the
rationale for the remedial actions selected; and states how the remedial actions satisfy the Comprehen-
sive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) statutory
requirements. ' ' . .

The United States Army (Army) completed Remedial Investigations (RIs) for OU-A and OU-B to
provide information regarding the nature and extent of contamination in the soils and groundwater.
Baseline Human Health Risk Assessments (HHRAs) and Ecological Risk Assessments (ERAs) were
developed and used in conjunction with the Rls to determine the need for remedial action and to aid
in the selection of remedies. Feasibility Studies (FSs) were completed to evaluate remedial options.
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1.0 SITE DESCRIPTIONS

Fort Richardson, established in 1940 as a military staging and supply center during World War II,
originally occupied 162,000 acres north of Anchorage. In 1950, the Fort was divided between the
Army and the Air Force. The Fort now occupies approximately 56,000 acres bounded to the west by
Elmendorf Air Force Base, to the east by Chugach State Park, and to the north and south by the
Municipality of Anchorage (see Figure 1-1).

Fort Richardson’s land use supports its current mission to provide the services, facilities, and
infrastructure necessary to support the rapid deployment of Army forces from Alaska to the Pacific
Theater. The area managed by Elmendorf adjacent to Fort Richardson is dedicated to military and
recreational use.

The Post contains features that include flat to rolling wooded terrain. The upland areas near the
adjacent Chugach Mountain Range rise to approximately 5,000 feet above mean sea level. The Post
is located in a climatic transition zone between the maritime climate of the coast and the continental
interior climate of Alaska.

The predominant vegetation type at Fort Richardson comprises varying-aged stands of mixed -
coniferous and deciduous forest. The diverse plant communities provide habitats for a diverse
wildlife population including moose, bear, Dall sheep, swans, and waterfowl. There are no known
threatened or endangered species residing on the Post. ‘

Five major Pleistocene glaciations have shaped the Cook Inlet basin. - These glacial deposits become
thicker as they progress from the Chugach Mountain Range to Cook Inlet. Remnants of the glaciation
_ include the massive Elmendorf Moraine, alluvial fans, and a large outwash deposit called the
Naptowne Outwash. The Elmendorf Moraine comprises poorly sorted, unconsolidated till with
boulders, gravel, sand, and silt. The moraine acts as a surface water divide, but not as a groundwater
d1v1de

Two major aquifers exist in the Anchorage area; they dip westward and extend from the Chugach
Mountain Range across the Anchorage basin (see Figure 1-2). Most groundwater flows in the.
Naptowne and Knik glacial outwash sands and gravels. Relatively little groundwater flows in the
underlying consolidated bedrock of the Kenai Formation because of the bedrock’s low permeability.
Well logs from previous investigations indicate that wells installed in bedrock yield small quantities of
water. .

The Naptowne and Knik outwash aquifers are replenished by surface water runoff from the
mountains, direct infiltration of precipitation, and percolation from surface waters. Groundwater
flows through these deposits into glacial outwash sediments beneath portions of Fort Richardson south
of the Elmendorf Moraine.

Fort Richardson obtains drinking water from the Ship Creek Dam Reservoir and has several

emergency supply wells near Ship Creek. Groundwater used for the emergency water supply is
obtained from the confined aquifer in the Knik outwash deposit. Water storage for Fort Richardson is

2
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_ provided by a permanent 2.5-million-gallon underground reservoir in the Elmendorf Moraine, and by
the Ship Creek Dam Reservoir at the base of the Chugach Mountain Range. A water treatment plant
near the dam processes the drinking water.

Fort Richardson has generated and disposed of various hazardous substances since it began

operations. The Fort was added to the United States Environmental Protection Agency’s (EPA’s)
National Priorities List (NPL) in June 1994. On December 5, 1994, the Army, Alaska Department of
Environmental Conservation (ADEC), and EPA signed a Federal Facility Agreement (FFA) that -
outlines the procedures and schedules required for a thorough investigation of suspected historical
hazardous substance sources at Fort Richardson. The FFA divided Fort Richardson into four OUs:
OU-A, OU-B, OU-C, and OU-D. Only OU-A and OU-B are addressed in this Record of Decision
(ROD; see Figure 1-1). OU-C and OU-D will be addressed in future RODs. The potential source
areas were grouped into OUs based on the amount of existing information and the similarity of

~ potential hazardous substance contamination.

1.1 OPERABLE UNIT A

- OU-A comprises three source areas: the Roosévelt Road Transmitter Site Leachfield (Transmitter
Site); the Ruff Road Fire Training Area (Fire Training Area); and the Building 986 Petroleum, Oil,
and Lubricant (POL) Laboratory Dry Well (Dry Well).

1.1.1 Site Locatlons and Description .

The Transmitter Site is located north of the main Fort area near Otter Lake; the site is illustrated in
Figure 1-3. The site includes an underground communications’bunker used from World War I
through the Korean War. The sanitary facilities wnthm the bunker are connected to a septic leachfield
that was the subject of the OU-A RI.

The Fire Trammg Area is located east of Bryant Airfield near the Glenn nghway (see Figure 1-4).
The site consists of an area used for fire-fighting exercises from the 1940s to 1980. The exercises
involved applying fuels and other waste combustible liquids to an unlined earthen pit, igniting the
fuels, and extinguishing the resulting fires with water.

The Dry Well is located at Building 986 within the main cantonment area of Fort Richardson, near.
Loop Road and Warehouse Street (see Figure 1-5). The Dry Well opening is approximately 4 feet in
diameter, with a concrete collar and a metal and plywood cover. The Dry Well was used for the
disposal of drain and sink water from the adjacent POL laboratory. Numerous chemicals were used
at the POL laboratory during performance of quality testing of fuels used at Fort Richardson.

1.1.2 Land Use

While land use at the Transmitter Site and Fire Training Area is generally recreational, the Dry Well
is a working laboratory. In the future, continued recreational land use (i.e., hiking, hunting, etc.) at
the Transmitter Site and Fire Training Area represents the most likely scenario. Continued industrial
use of the Dry Well area is expected in the future.
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1.2 OPERABLE UNIT B
1.2.1 Site Location and Description

OU-B consists of one site: the Poleline Road Disposal Area (Poleline Road). Poleline Road is

~ located in the north portion of Fort Richardson, approximately 1 mile south of the Eagle River and
0.6 mile north of the Anchorage Regional Landfill (see Figure 1-6). The site is situated in a low-
lying wooded area at Poleline Road and Barrs Boulevard. The site was used as a chemical disposal
area from 1950 to 1972. During this time, chemical agent identification sets and other military debris
.were burned and disposed of in trenches. The chemical sets were neutralized with a mixture of
bleach or lime and chlorinated solvents before burial. '

1.2.2 Hydrogeology and Groundwater Use

- Four water-bearing intervals have been identified at Poleline Road: a perched zone, a shallow
groundwater zone, an intermediate groundwater zone, and a deep aquifer (see Figure 1-7). The
saturated intervals are separated by zones of very dense, low-porosity, compact tills, and the detection
of contaminants in all four intervals suggest that they are interconnected to some degree. The top of
the perched interval was encountered at 4 feet to 10 feet below ground surface (BGS) and is

- approximately 5 feet thick. The shallow saturated zone is an average of 10 feet thick; the top was
encountered at 20 feet to 25 feet BGS. Groundwater in the shallow zone flows in a northeasterlv
direction (see Figure 1-6). The intermediate zone was encountered at approximately 65 feet to 95 feet
BGS. The deep aquifer is an advance moraine/till complex with a thickness between 3 feet and 40 .
feet and was encountered at 80 feet to 125 feet BGS. Groundwater elevations indicate that the flow

- direction in the deep aquifer is locally to the northeast and regionally to the northwest (see Figure
1-6). Hydraulic conductivities were estimated from existing site data and averaged 0.5 feet per day
(ft/day) for all saturated zones, except that the intermediate zone averaged 0.05 ft/day. These

' relatively low hydraulic conductivities suggest that groundwater flow .in the site area would not
significantly disperse dissolved contaminants. ' ‘

Available data indicate that the deep aquifer below Poleline Road is not connected with the aquifers
used for drinking water in the community of Eagle River (more than 1 mile to the northeast). It is
unlikely that groundwater beneath Poleline Road ever would be used for a drinking water supply.
Yield from the intermediate, shallow, and perched saturated zones would be too low to supply an
average household, and the installation of septic systems would preclude use of the shallow or
perched zones for drinking water. The deep aquifer may provide sufficient yield, but the installation
of drinking water wells in the deep aquifer is unlikely based on the present growth pattern in the area.

©1.2.3 Land Use -

The Army uses the land surrounding Poleline Road for military training activities and recreational
purposes. OU-B is situated on public domain land that belongs to the United States Department of

" Interior, Bureau of Land Management. This land is withdrawn from the public domain for military
purposes. U.S. Army Alaska holds no deed documents for this land.
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2.0 SITE HISTORIES AND ENFORCEMENT ACTIVITIES

2.1. SITE HISTORIES BEFORE REMEDIAL INVESTIGATIONS
2_°1‘1 Site History of Operable Unit A

2.1.1.1 Roosevelt Road Transmitter Site Leachfield

The Transmitter Site was utilized from World War II through the end of the Korean War as part of
the Alaska Communications System, established to provide command and control communications in
the event of enemy attacks on Anchorage or Fort Richardson. The leachfield was associated with the
sanitary system facilities at the underground bunker. Two sewer lines originate from the west side of
the bunker and extend westward, eventually connecting to a septic tank and a concrete cesspool that is
the nucleus of the leachfield. The quantity of sewage disposed of through the septic system is
unknown. Additionally, at least two other sewage dlsposal facilities were present-at the Transmitter
Site.

During 1978, vandalism of several transformers stored in the former transmitter annex building

- resulted in a spill of dielectric oils containing polychlorinated biphenyls (PCBs). The spill later was
remediated by washing the concrete foundation of the former transmitter annex building with diesel
fuel. The date of this action is not documented in existing records; however, anectodal information
suggests that the washing action occurred in 1979. In 1988, 150 tons of PCB-contaminated soil
surrounding the concrete pad was excavated. Another cleanup effort was conducted in 1992, when at
least 600 tons of PCB-contaminated soil was removed.

Three separate investigations were performed at the site between 1988 and 1990 to determine the
presence and extent of PCB contamination inside and around the underground bunker. As part of the-
1990 investigation, two samples and a duplicate were collected from the leachfield cesspooi. The
sampling records indicate that the material sampled was sludge and soil. Analytical results of these
samples showed the presence of volatile organic compounds (VOCs) and semi-VOCs, PCBs, and
heavy metals. Because of the limited amount of sludge-like material observed in the cesspool during
the RI, most of this contaminated material may have been removed from the cesspool through sample
collection during the 1990 investigation. Alternatively, the cesspool identified during the 1990
investigation may have been-the septic tank that could not be located during the RI and that is
believed to have been excavated and removed during soil removal operations at the site in 1992.

2.1.1.2 Ruff Road Fire Training Area

The Fire Training Area began operations during the initial establishment of the Post in approximately
1940, and it was used until 1980 to conduct exercises for training fire department and rescue crews.
The fire training exercises were conducted by saturating unlined excavations with water, pumping fuel
into the excavations, and igniting the fuel. Petroleum fuel products burned during the fire training
exercises included jet fuel, waste oil, diesel, brake fluid, and solvents. Based on the assumption that
1,500 gallons to 2,300 gallons of combustible material was burned annually at this site, approx1mately
85,500 gallons of wastes was burned and disposed of at the Fire Trammg Area.
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The former Fire Training Area has been estimated to be an area of petroleum-stained soils
approximately 50 feet in diameter. In 1991, the original road in the area was demolished and the
present Ruff Road was constructed. The charred debris associated with the Fire Training Area was
removed at that time. In 1994, the Fire Training Area was filled with approximately 18 inches of soil
and regraded. During winter 1994, the National Guard parked vehicles at the present site. No visual
evidence of the Fire Training Area remains.

Three investigations were conducted at the Fire Training Area—in 1986, 1989, and from 1991 to
1992—to determine the presence and extent of contamination at the site and to estimate potential
human health and environmental risks. Analytical results from these investigations documented the
presence of petroleum hydrocarbons; benzene, toluene, ethylbenzene, and total xylenes and dioxins
“in surface and subsurface soils at the site.

Conclusions from the most recent investigation during 1991 to 1992 suggested that concentrations of
petroleum and dioxin were high enough to warrant remediation. The highest levels of contamination
were detected in the surface and near-surface soils in the immediate area of the fire training pit. This
area later was regraded, and much of the original surface soil was spread and/or buried beneath up to
3 feet of fill. : : :

- 2.1.1.3 Petrdleum, Qil, and Lubricant Laboratory Dry Well

The Dry Well has been used from the 1950s to the present, but the quantity of waste discharged to
the Dry Well from the laboratory has not been documented. Operations performed at the POL
laboratory include analysis of various fuels such as motor gas, aviation fuel JP-4, and arctic-grade
diesel for United States Government quahty assurance purposes.

" An 800-gallon underground storage tank was located north of Building 986 until 1992. The tank"
received the same laboratory waste as the Dry Well. The Army drilled eight soil borings around the
tank in 1991 as part of the removal effort. Several soil samples collected from the borings indicated
the presence of petroleum hydrocarbons at 10 feet to 20 feet BGS. Following removal of the tank in
1992, the tank excavation was sampled and backfilled with clean fill and closed in accordance with
the cleanup standards set forth by the State of Alaska.

The Army conducted an investigation at the Dry Well in November 1992 to determine the presence
and extent of contaminants in the well. During the investigation, approximately 18 inches of water
and 6 inches to 8 inches of sludge were observed in the well at approximately 15 feet BGS.
Analytical results indicated that the sludge and water contained petroleum hydrocarbons and heavy
metals, including arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.

2.1.2 Site History of Operable Unit B
Poleline Road was identified in 1990 through interviews cohducted by the Army with two former
soldiers who were stationed at Fort Richardson in the 1950s and who recalled the disposal of

“ chemicals, smoke bombs, and Japanese cluster bombs. The disposal location was corroborated by a
1954 United States Army Corps of Engineers map showing a "Chemical Disposal Area" at Poleline
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Road and by 1957 aerial photography showing trenches in the area. The dlsposal area was actlve
. from approximately 1950 to 1972. ‘ .

The site was divided further into four disposal areas: Areas A-1, A-2, A-3, and A-4. Areas A-3 and
A-4 showed the greatest evidence of buried waste and trenching. Historical information describes
how relatively shallow (8-feet- to 10-feet-deep) trenches were dug and used for the disposal of a wide
variety of debris, including chemical agent training kits. During this time, a layer of “bleach/lime"
was laid in the bottom of the trench, and then the materials contaminated with chemical weapons were -
placed on a pallet in the trench. Diesel fuel was poured on the agent and then ignited with thermal
grenades. After burning was complete, a mixture of either bleach or lime, combined with chlorinated
solvent carrier (trichloroethene [TCE); tetrachloroethene [PCE]); and 1,1,2,2-tetrachloroethane), was
‘poured over the materials to neutralize the chemical agent.

During the 1993 and 1994 removal action, contaminated debris and soil were removed from Areas
A-3 and A-4. Included during this removal action were individual components of gas identification
sets that were issued by the Army Chemical Warfare Service during the 1940s and 1950s. These sets
were used to train military personnel in the identification of chemical warfare agents. Among the
training set components were their drawn steel cylindrical shipping containers, also referred to as
pigs. Of the approximately 12 pigs recovered at the site, seven were intact and moved to a secure
storage location on Fort Richardson. The pigs will be analyzed to verify their contents and will be
opened. Their contents will be neutralized by Anny chemical destruction personnel.- This action is
scheduled for late Fiscal Year 1998. ‘

~Soils were excavated to a maximUm depth of 14 feet, where groundwater was encountered. During
the removals, sampling indicated the presence of chlorinated solvents, including TCE; PCE; and
1,1,2,2-tetrachloroethane, in soil and groundwater within 20 feet of the surface. Removal action
concentration levels were established for TCE (600 milligrams per kilogram [mg/kg]); PCE (100

- mg/kg); and 1,1,2,2-tetrachloroethane (30 mg/kg). Soils that exceeded these action levels were
stockpiled in lined, plastic-covered piles surrounded by berms on Barrs Boulevard southeast of the
site. The stockpile area is fenced, and remediation of the stockpiled soil from the removal action is
scheduled to begin in 1997. A geophysical survey was performed in 1995 to determine whether any -
suspicious material remained in the recently excavated areas. Results of the survey indicated that the

" burial matenal had been removed. :

Samplmg was not conducted at Areas A-1 and A-2 because of the potential presence of unexploded -
ordnance. However, geophysical surveys of these areas indicate that they contain lesser quantities of
- buried waste than Areas A-3 and A<4. In addition, sampling of soil and groundwater surrounding

" Areas A-1 and A-2 did not detect any compounds or breakdown products associated with ordnance.
The sampling did detect relatively Iower concentratlons of chlorinated solvents than levels detected
near Areas A-3 and A-4.

2.2 ENFORCEMENT ACTIVITIES

Fort Richardson was placed on the CERCLA NPL in June 1994. Consequently, an FFA was sngned
in December 1994 by EPA, ADEC, and the United States Department of Army. The FFA details the
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responsibilities and authority associated with each party pursuant to the CERCLA process and the
environmental investigation and remediation requirements associated with Fort Richardson. The FFA
divided Fort Richardson into four OUs, two of which are OU-A and OU-B, and outlines the general
‘requirements for investigation and/or remediation of suspected historical hazardous waste source areas
associated with Fort Rlchardson '

2 .3 HIGHLIGHTS OF COMMUNITY PARTICIPATION

‘The public was encouraged to partxcxpate in the selection of the remedies for OU-A and OU-B during

~ a public comment period from January 20 to February 18, 1997. The Fort Richardson Proposed
Plan for Remedial Action, Operable Units A and B presents combinations of options considered by the

Army, EPA, and ADEC to address contamination in soil and groundwater. The Proposed Plan was

released to the public on January 17, 1997, and was sent to 150 known interested parties,

including elected ofﬁcials and concerned citizens.

- The Proposed Plan summarizes available information regarding OU-A and OU- B. Additional
materials were placed in information repositories established at the Alaska Resources lerary, Fort
Richardson Post Library, and University of Alaska Anchorage Consortium Library. An - :
Administrative Record, including other documents used in the selection of the remedial actions, was -
established in the Public Works Environmental Resource Office on Fort Richardson. The public is
welcome to inspect materials available in the Administrative Record and the information repositories
during business hours. The Administrative Record Index is provided in Appendix A.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection process by
" mailing comments to the Fort Richardson project manager; by calling a toll-free telephone number to
-record a comment; or by attending and commenting at a public meeting on January 29, 1997, at the
Russian Jack Chalet in Anchorage. Fifteen people attended the public meeting. Two comments were
received from the public during the comment period. :

The Responsiveness Summary in Appendix B provides more details re‘gardin‘g community relations -
activities and summarizes and addresses pubhc comments on the Proposed Plan and the remedy
selection process. :

2.4 SCOPE AND ROLE OF OPERABLE UNITS

The OU-A and OU-B RI/FSs were performed in accordance with the RI/FS Mahagement Plans for
OU-A and OU-B, respectively. The RI fieldwork for both OUs was conducted during summer 1995. -

The principal contamination at source areas within OU-A is petroleum in soil but does not pose
unacceptable risks to human health. Because the levels of contamination exceed ADEC soil cleanup
criteria, the Agencies (U.S. Army Alaska, EPA, and ADEC) have elected to pursue further cleanup
efforts at these sites under the State-Fort Richardson Environmental Restoration Agreement (Two-
Party Agreement). Decisions regarding specific cleanup alternatives for OU-A source areas will be
documented in separate decision documents, and cleanup will be conducted in. accordance with
applicable State of Alaska regulations. : :
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The principal contamination at-OU-B is chlorinated solvents in soil and groundwater. Based on the
origin and nature of disposal, these chlorinated solvents are not listed hazardous wastes under. the

" Resource Conservation and Recovery Act (RCRA). According to resuits of the RI, potential risks to

human health and the environment are posed by on-site contamination. Accordingly, the Agencies
have elected to pursue remedial actions under Superfund to address these potential risks.
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3.0 SUMMARY OF SITE CHARACTERISTICS

Physical features, hydrogeologic conditions, and the nature and extent of contarnination for OU-A and
OU-B are described brieﬂy in the following sections. : :

31 OPERABLE UNIT A
3. 1 1 Physical Fwturs, Hydrogeologic Condmons, and Transport Pathways

The northern and central sections of Fort Richardson, where the OU-A source areas are located,
feature flat to gently rolling, wooded terrain, including ponds and numerous streams leading from the.
mountains and uplands westward to Cook Inlet. Drainages flow mainly west- northwest into the Knik
Arm. However, streams in the southernmost portion of the Fort, mcludmg Ship Creek, flow through"
Anchorage before entering the Knik Arm.

3.1.1.1 Roosevelt Road Transmitter Slte Leachfield

-The Transmltter Site is located near the northern margin of the Elmendorf Moraine on the Naptowne
Outwash deposits. Site soil boring logs indicate that the soil consists of dry, massive, very dense,
well-graded gravel and sand, with minor silt and clay..

The Transmitter Site is located in an undeveloped portion of Fort Richardson. The site is surrounded
by forests. Wetlands are located within 0.5 mile of the site to the southwest, southeast, and
northeast.

Groundwater at the Transmitter Site occurs from 88 feet to-99 feet BGS (approximately 176 feet to
178 feet above mean sea level [AMSL]) within a sandy gravel deposit of the Naptowne Outwash
Formation. Groundwater generally flows southwest with an estimated gradient of 0.01. This

- groundwater flow direction is not consistent with the regional west-northwest groundwater flow.

Because the contaminant source is in the subsurface, the most likely contaminant migration pathway at
the Transmitter Site is lateral and vertical transport through subsurface soil. Groundwater is not a
contaminant migration pathway, as indicated by the absence of contaminants in the samples collected
at the site. Figure 3-1 presents a conceptual site model (CSM) based on the results of the RI.

3.1.1.2 Ruff Road Fire Training Area

The Fire Traimng Area is located near the southern margin of the Elmendorf Moraine on the
Naptowne Outwash deposits. - Site soil boring logs indicate that the soil consists of dry, massive,
-well-graded gravel, wnth minor silt and clay.

The Fire Training Area is located within an area used for gravel excavation and is surrounded by.
relatively undisturbed forested areas. A wetland is located approximately 600 feet from the southwest
corner of the former Fire Training Area. A former gravel pit is located approximately 0.6 mile south
and hydraulically upgradient of the site. The pit has filled with water, which is likely-an expression
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of a localized, perched groundwater zone.

Groundwater occurs from 140 feet to 153 feet BGS (approximately 236 feet to 250 feet AMSL) and
within the unconfined sandy gravel to gravelly sand aquifer. Groundwater generally flows westward
and has an average horizontal hydraulic gradient from 0.018 to 0.023. These conditions are
consistent with the regional hydrogeologic characteristics described in Section 1.2.2.

Contaminants were detected in surface and subsurface soil. Off-site contaminant transport through
surface runoff and windblown particulates is possible but not expected to contribute significantly to
contaminant transport from the site. The absence of site-related contaminants in the surface water and
sediment samples collected at the nearby pond substantiates the conclusion that surface water runoff
and particulate transport are not migration pathways of concern at the Fire Training Area.” The RI
conducted transport modeling of petroleum constituents in the subsurface soils. The model predicted
that petroleum contaminants will migrate approximately 10 feet vertically from their present location
over a 90-year period and that groundwater likely would not be impacted. Based on this result and

the absence of contaminants in groundwater samples collected at the site, groundwater is not a

contaminant migration pathway. Figure 3-2 presents a CSM based on the results of the RI.

3.1.1.3 Petroleum, Oil, and Lubricant'Laboratory 'Dry Well

The Dry Well is located near the southern margin of the Elmendorf Moraine on the Naptowne
Outwash deposits. Soil boring logs indicate that the soil consnsts of dry, massive, very dense, well-

~graded gravel and sand, with minor sxlt and clay.

The Dry Well is Iocated ina partially developed portion of the Fort Richardson main irlstallation ,
Patches of developed/disturbed forests surround the sxte No known wetlands occur within a 0.5-mile
radius of Bunldmg 986. :

The Dry Well was completed to a depth of 18 feet. Groundwater occurs mainly within a silty sand
bed of the Naptowne Outwash Formation from 113 feet to 122 feet BGS (approximately 177 feet to
181 feet AMSL). Groundwater generally flows west with an average gradient from 0.001 to 0.006.
These conditions are consistent with the regional hydrogeologlc characteristics described in Section
1. 2 2

Contammants were detected in sludge and subsurface soil. The slddge and the Dry Well will be
removed during the upcoming field season. Lateral and vertical migration of contaminants through

- subsurface soil is the most important pathway at the site. Based on results obtained during the RI,
lateral contaminant migration has been restricted to an area within an approximately 40-foot radius of

the Dry Well. Contaminant transport modeling suggests that petroleum contaminants would migrate
approximately 11 feet vertically from their present location during a 90-year period. Because the
distance between the deepest soil contamination at the Dry Well and the groundwater table is
approximately 40 feet, the likelihood of groundwater contamination caused by contaminants leached
from subsurface soil is low. Based on the results of the RI, neither volatilization of contaminants to
air nor particulate transport of contaminants by wind is a release mechamsm Figure 3-3 presents a
CSM for the Dry Well. :
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3.1.2 Nature and Ex_tent of Contamin_ation
3.1.2.1 Roosevelt Road Transmitter Site Leachfield

In 1990, a limited characterization of the septic system was performed. A cesspool sample was
obtained from a layer.of sludge and detritus on the bottom of the concrete-lined cesspool, while soil
samples were obtained from sloughed material in the cesspool. Analytical results indicated the
presence of VOCs, base/neutral and acid extractable organic compounds (BNAs), PCBs (up to 5,600
. micrograms per kilogram [ug/kg]), and heavy metals including copper (up to 1,100 mg/kg) and lead
(up to 1,200 mg/kg). During the 1990 investigation, analysis for fuel was not performed.

The OU-A RI was conducted in 1995. The principal objectives of the RI were to conduct a
geophysical survey and to investigate the cesspool, subsurface soil, and groundwater. The results of
the RI indicated that soils in isolated locations within the leachfield have been impacted by petroleum
contamination. Table 3-1 provides the locations and concentrations of site-related contaminants in
subsurface soils. Low levels of heavy metals and PCBs were encountered. The presence of diesel-
range organics (DRO) in subsurface soils indicates that these contaminants have dispersed from the
leachfield and associated plumbing and have migrated to 15 feet BGS. The lateral extent of DRO
contamination appears to be limited to an area extending northwest from the buried sewer line, which
connects the transmitter building and the cesspool, to a portion of the leachfield. The presence of
PCBs near the bunker at 5§ feet BGS suggests that either contaminated soil was reworked during
remedial activities or that limited migration through subsurface soils has occurred. These
concentrations probably represent residual contamination remaining from remedial activities conducted
between 1988 and 1992 at the transmitter annex foundation. Therefore, it is unlikely that this
contamination is related to discharges from the leachfield or its associated plumbing.

Sloughed soils within the cesspool contained petroleum hydrocarbons; PCB Aroclor 1260; cyanide;

" and heavy metals including barium, cadmium, lead, and mercury (see Table 3-2). Petroleum
hydrocarbons were detected up to a maximum concentration of 23 000 mg/kg. Cyanide was detected
ata concentratlon of 1.2 mg/kg .

No site-related contammants were detected at concentrations exceeding state and: federal maximum

C contammant Ievels (MCLs) in the Transmitter Site groundwater samples.

3.1.2.2:»-‘Ruff- Road Fire Trammg Arw

Previous investigations were conducted at the Fire Trammg Area in 1986, in 1989, and from 1991 to
1992

In 1986, the Army drilled three soil borings and collected 20 subsurface soil samples at the site.
Eight samples were analyzed for VOCs, but VOCs were not detected at concentratlons exceeding .
detection limits.

In 1989, as part of the Installation Restoration Program, 15 soil-gas probes were installed in the area
to a depth of 9-feet. Benzene, toluene, and xylene were identified in the soil-gas samples with
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maximum concentrations of 250 parts per million (ppm), 2,500 ppm, and 1,200 pprh, respectively.

In 1991, the Army collected surface and subsurface soil samples at the site. A composite surface soil
sample was collected in triplicate from stained soil near the center of the Fire Training Area. The.
sample contained lead (80.8 ppm to 543 ppm), diesel and other fuels (10,000 ppm to 20,000 ppm),
pyrene (750 ug/kg), PCE (48 ug/kg to 485 ug/kg), toluene (732 ug/kg), xylene (1,116 ug/kg), b1s(2-
ethylhexyl)phthalate (4,100 pg/kg), and dioxins (0.0022 ug/kg toxicity equivalency factor).
Subsurface soil samples also were collected during the 1991 effort. The highest VOC concentrations
detected in these samples were acetone (283 ug/kg), TCE (46 ug/kg), toluene (56 pg/kg), and xylene
(42 pg/kg). The investigation was continued in 1992. Analytical results obtained in 1992 confirmed
the presence of petroleum contamination in surface and subsurface soils. Dioxins also were detected
in the surface soils; one sample contained a maximum concentration of 45.4 ug/kg dioxin toxicity
equivalency factor

The RI ﬁeld investigation was conducted in 1995 to further investigate surface and subsurface soils,
groundwater, and surface water/sediment. As mentioned in Section 2.1.1.2 (page 12), the site was
covered with approximately 18 inches of soil and regraded in 1994. Accordingly, the RI samples
were collected from the current soil surface (fill) and the former soil surface that was characterized in -
the 1991 to 1992 investigation. The results confirmed the presence of petroleum hydrocarbons and
dioxins in the surface and subsurface soil. Maximum contaminant concentrations detected in the RI
soil samples include 3,400 mg/kg DRO, 1,300 mg/kg gasoline-range organics, 5,400 mg/kg total
recoverable petroleum hydrocarbons, and 0.0239 ug/kg dioxin toxicity equivalency factor (see Figure
34). VOCs, semivolatile organic compounds (SVOCs), and lead concentrations detected during the
RI were significantly lower than the 1991 to 1992 results. None of the RI soil samples contained
dioxin concentrations within three orders of magnitude of the 1992 soil results, which indicates that
the maximum 1992 result was associated with'a very localized "hot spot" or was related to an
analytlcal error.

- The lateral extent of surface soil contamination was estimated based on the findings of the RI and
previous site investigations, and by applying ADEC’s Interim Guidance for Non-UST Contaminated
Soil Cleanup Levels for petroleum hydrocarbons. Contamination above the acceptable cleanup level is
estimated conservatively to be confined to an area 175 feet by 190 feet. Figure 3-5 depicts the
approximate boundaries of lateral contamination. No contamination was detected in any of the
subsurface soil samples collected from depths greater than 5 feet BGS. Using these boundaries, the
estimated volume of contaminated soil is 6,200 cubic yards. Tables 3-3 and 34 summarize the
frequency of detection, range, and locations of maxlmum concentrations of analytes detected in
surface and subsurface soil. '

No site-related contaminants were detected in groundwater and surface water/sediment samples.
Inorganic elements were detected in these samples, but the concentration levels were consistent with
naturally occurring background levels.

3.1.2.3 Petroleum, Oil, and Lubricant Laboratory Dry Well

The Army conducted an investigation at the Dry Well in November 1992 to determine the presence
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and extent of contaminants in the well. During the investigation, approximately 18 inches of water
and 6 inches to 8 inches of sludge were observed in the well at approximately 15 feet BGS. The
sludge contained VOCs; BNAs; petroleum hydrocarbons; and heavy metals including arsenic, barium,
cadmium, chromium, lead, mercury, selenium, and silver. Table 3-5 summarizes the analytes
detected during the 1992 investigation. »

Sludge samples collected from the bottom of the Dry Well during the RI field investigation showed
concentrations of petroleum hydrocarbons as kerosene (67,000 mg/kg); cyanide (6.8 mg/kg); and
heavy metals including barium, chromium, lead, silver, and mercury (see Table 3-6). The results of
- the RI indicated that this sludge is contaminated with petroleum products and that approximately 230
cubic yards of petroleum-contaminated subsurface soil is near the bottom of the Dry Well. The heavy
metals -chromium and mercury also were detected in subsurface soil at the site (see Table 3-7). VOCs
were not encountered in soil at levels expected to pose a risk to human health or the environment.

The petroleum constituents detected in subsurface soils exceed Alaska cleanup levels for petroleum-
contaminated soils; however, the other contaminants of concern (COCs) detected in soil do not exceed
EPA’s Region 3 risk-based concentrations (RBCs)

Groundwater has not been impacted by petroleum-contaminated sludge and subsurface soil at the site.
However, high levels of chloroform, methylene chloride, and manganese were detected. Chloroform
and methylene chloride are laboratory contaminants associated with the sample analysis performed for
this site; moreover, neither chloroform nor methylene chloride was detected in sludge or subsurface
soil samples collected at the Dry Well, which makes it unlikely that chloroform and methylene
chloride are contaminating groundwater. Based on results of previous investigations, the presence of
manganese in the groundwater samples is likely attributable to naturally occurring mmerals in
groundwater at the site.

3.2 OPERABLE UNIT B
3.2, 1 Physical Fwturm, Hydrogeologlc Condltlons, and Transport Pathways

Poleline Road is a low-lying, relatively ﬂat area bordered by wooded hills to the northwest and
southeast. Wetlands are located directly south and southwest of disposal Areas A-1 and A-4 (see
_Figure 1-6). The remaining area bordering Poleline Road is relatively flat and wooded.

The surficial deposits of the region are fluvially reworked glacial sediments and glacial tills. These
deposits appear to be up to 30 feet thick at the site and consist of unstratified to poorly stratified
clays, silts, sands, gravels, and boulders. A basal till lies below the surficial deposits and overlies an
advance moraine/till complex. Underlymg the glacnal sediments is bedrock composed of a hard black
fissile claystone.

The subsurface soils collected during the 1995 field investigation were glacial tills, generally
described as silty sands with some gravel. The soils at Poleline Road were difficult to drill through
and sample because of the high density.

The hydrogeologic conditions are discussed in Section 1.2.2. Dissolved contaminants in groundwater
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will migrate through advective forces, influenced by horizontal and vertical groundwater flow
gradlents

3.2.2 Nature and Extent of Contamination

‘In 1993 and 1994, contaminated debris and soil were removed from two of four burial locations. .
Soils were excavated to a maximum depth of 14 feet, where groundwater was encountered. During
the removals, sampling indicated the presence of chlorinated solvents. Solvents found in soil during
this removal included TCE at a maximum concentration of 360 mg/kg; PCE at a maximum
concentration of 25 mg/kg; and 1,1,2,2-tetrachloroethane at a maximum concentration of 2,920
mg/kg. During the 1993 removal action, the site was divided into four areas corresponding to the
four disposal areas identified prevnously Areas A-1, A-2, A-3, and A4 (see Figure 1-6). Another
geophysical survey was performed in 1995 and indicated that the buried material had been removed.

Areas A-1 and A-2 have not been excavated or sampled because of the potential presence of
unexploded ordnance. Additionally, there are no breakdown products from the unexploded ordnance,
which suggests that Areas A-1 and A-2 do not appear to be an ongoing source of groundwater
contamination. Lesser contaminant concentrations were detected in the soils and groundwater
surrounding Areas A-1 and A-2. The groundwater flow pattern suggests that the contaminants
detected near groundwater zones in Areas A-1 and A-2 migrated there from Areas A-3 and A-4.
Contaminants detected during surface samplmg near Area A-2 were due to migration from Areas A-3
and A-4. :

During the RI, the highest concentrations of contaminants detected in soil and groundwater samples
were found in Areas A-3 and A-4 (see Tables 3-8, 3-9, and 3-10). This area of greatest :
contamination at the site is referred to as the "ot spot” and encompasses an area approximately 150
feet by 300 feet that is bounded by a 1 milligram per liter (mg/L; 1,000 micrograms per liter {ug/L])
or greater concentration of 1,1,2,2-tetrachloroethane in groundwater (see Figure 3-6). The highest -
soil concentrations of these contaminants were encountered more than 15 feet BGS at the "hot spot.”
The results of the RI indicated the presence of chlorinated solvents in soil up to a maximum -
concentration of 2,030 mg/kg for 1,1,2,2-tetrachloroethene. PCE; TCE; and 1,1,2,2-
tetrachloroethane in contaminated soils are a continuing source of groundwater contamination.

The RI results also indicated the presence of four main water-bearing zones underneath the site (see
Table 3-10). Chlorinated solvent contamination, including TCE and 1,1,2,2-tetrachloroethene, was
detected in all four groundwater zones. TCE concentrations exceeded the state and federal MCL of §
pg/L in the perched, shallow, and deep aquifers. 1,1,2,2-Tetrachloroethane was detected up to a

. maximum concentration of 1,900 mg/L in the perched groundwater zone. While 1,1,2,2-
tetrachloroethane does not have a state or federal MCL, its RBC (tap water), based on an excess
cancer risk of 1107, is 0.052 mg/L. This concentration was exceeded in the perched, shallow, and
deep water-bearing zones Studies performed at the site indicated that the contaminated groundwater
in the deep aquifer is flowing regionally northwest toward the Eagle River, but in the immediate
vicinity of Poleline Road it is flowing to the northeast (see Figure 3-6); groundwater flow modeling
results suggested that this contaminated groundwater could migrate to the Eagle River within 120
years.
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During fall 1996, a Treatability Study was conducted at the site to evaluate the effectiveness of
potential remedial technologies addressed in the FS. The Treatability Study involved field tests to
evaluate the potential performance of soil vapor extraction (SVE) and air sparging (AS) of
groundwater. The studies also involved characterization of hydraulic conductivity of water-bearing
zones underlying the site and collection of groundwater samples to assess which types of natural
attenuation processes may be degrading contaminants in groundwater. The study concluded that SVE
may reduce contamination at the site but AS would not be an effective technology to remediate
contaminants in groundwater. The study also concluded that biological components of natural
attenuation would not be an important degradation mechanism. However, other attenuation processes,
such as adsorption and dispersion, are expected to decrease contaminant concentrations -over time.

Groundwater sampling to determine dissolved oxygen levels during the study revealed a two-phase
sample of groundwater in the sampling bailer. This was the first time that such a sample was
observed at the site, and it was not observed during a single follow-up sampling event to characterize
the separate phases at the same location. The two-phase sample was drawn from a newly installed 2-
inch-diameter polyvinyl chloride well, screened between 28 feet and 33 feet BGS in the shallow
groundwater interval. This well is located several feet from MW-14, which was the location of the
highest groundwater contaminant concentrations at OU-B during the RI. MW-14 is screened at
approximately 15 feet BGS in the perched groundwater interval. .
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Table 3-1

SUMMARY OF Rl SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
. ROOSEVELT ROAD TRANSMITTER SITE LEACHFIELD
OPERABLE UNIT A '
FORT RICHARDSON, ALASKA
(mg/kg, except as noted)

_ Location and Number of
- ‘Depth (ft. BGS) Samples Exceeding
o Frequency of Range of Detected of Maximum Screening Screening
- Analyte Detection Concentrations Concentration Concentration Concentration

DRO 47/89 3-470 AP-3598 (15 f.) 100% 4
PCBs
Aroclor 1260 2/87 0.04-02 AP—361'}_ 0.083b l
Inorganics
Alumi'r‘mmA 89/89 19,250 - 24,100 AP-3599 (15 R.) 22,400°¢ 3
Barium 89/89 30 - 211 AP-3602 (46 ft.) 154° 1
Calcium 89/89 l.,810 - 20;900 AP-3604 (40 ft.) = | 19,400° 1
Chromium '89/89 - 20-76 AP-3604 (20 ft.) 61.9¢ 1
Copper 89/89 18-81 AP3604 20 f) | 54 o
Iron 89/89 20,300 - 44,600 AP-3610 (5 f.)  41,300° 1
Lead 89/89 3-48 AP-3617 (5 ft.) 29° 2
Manganese 89/89 272 - 1,070 AP-3610 (5 ft.) 817¢ 5
Sodium 89/89 72 - 450 - AP-3604 (15 ) | 299° 1
Vanadium 89/89 30 - 86 AP-3610 (5 ft.) 77 2
Zinc - 89/89 | 41-203 AP-3604 (10 ft.) | 108° 1

Key at end of table.
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Table 3-1 (Cont.)

a - Matrix A cleanup levels (ADEC 1991).
Risk-based concentration equivalent to a cancer risk of 1 X 10'6 or a hazard quotient of 1 for soil ingestion and residential land use (EPA 1995).
Maximum background concentration detected in RI background samples or as listed in the Fort Richardson Background Study (E & E 1996).

Key:

ADEC = Alaska Department of Environmental Conservation.
. DRO -= Diesel-range organics.
E & E = Ecology and Environment, Inc.
EPA = United States Environmental Protection Agcncy
f. BGS = Feet below ground surface.

- mg/kg = Milligrams per kilogram.

PCBs = Polychlorinated biphenyls. .
RI = Remedial Investigation.
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Table 3-2
_ SUMMARY OF RI CESSPOOL SAMPLE RESULTS .
ROOSEVELT ROAD TRANSMITTER SITE LEACHFIELD
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
Location and ' Number of
_ . Depth (ft. BGS) Samples Exceeding -
Frequency of Range of Detected .| of Maximum Screening Screening
Analyte - Detection Concentrations Concentration Concentration Concentration

Unknown Fuel (mg/kg) - 212 . 12,000 - 23,000 23,000 : - : ‘NA
PCBs (mg/kg) '
Aroclor 1260 - | 2/2 118-23 - " | CESS ' 0.00832 2
Inorganics (mg/kg)
Cyanide , 12 112 CESS - ~ | Na
TCLP Inorganics (mg/L)
' TCLP Barium 7 22 0.7 CESS. ' 100" | NA
TCLP Cadmium 212 0.06 - 0.11 CESS . 1o® . NA
TCLP Lead e ] 0.24-027 CESS _ 5.0 NA
TCLP Mercury * » e 0.001 CESS 20" NA
Flashpoint (°F) - 11 200 CESS _ <140° NA

Risk-based concentration equnvalcnl to a cancer risk of 1 X 10'6 or a hazard quotient of 1 for soil ingestion and rcsxdcntnal land use (EPA 1995)
Toxxcxly characteristic concentration, Resource Conservation and Recovery Act (40 CFR 261.24).
Ignitability characteristic threshold, Resource Conservation and Recovery Act (40 CFR 261.21).

o,

Key at end of table.
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Table 3-2 (Cont.)‘

Key:

CFR
EPA
°F

ft. BGS

- mg/kg

mg/L
NA
PCBs
Rl
TCLP

[}

No screening concentration exists for analytc
Code of Federal Regulations. ,

United States Environmental Protection Agcncy
Degrees Fahrenheit.

Feet below ground surface.

Milligrams per kilogram.

Milligrams per liter.

Not applicable. =~

Polychlorinated biphenyls.

Remedial Investigation.

Toxicity charactenistic leaching procedure.
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Tuble 33
" SUMMARY OF Rl SURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
RUFF ROAD FIRE TRAINING AREA
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
(mg/kg)
Location and Depth Number of
. of Maximum Samples Exceeding
Frequency of Range of Concentration Screening " Screening
Analyte Detection Concentrations (ft. BGS) Concentration Concentration

DRO 111 10 - 3,400 - N9 (1 ) 100° 2

GRO 3/5 2.1-1,300 N9 (1 R.) 500 2

TRPH 11/11 20 - 5,400 M11 (1.5 &) 2,000% 2

BNAs |

Benzo(a)pyrene 3 0.21-0.94 09 (1.5 1) 0.088b 3

Benzo(b)fluoranthene 4/11 0:.19-1.4 09 (1.5 1) 0.87° 2‘
. Dioxins, TEF 11111 - 7.25 x 107 - M1 (1.5 ) 43 x 10°b 1

2.39 x 107 : :

Inorganics .

Aluminum 11/11 1 11,000 - 20,000 09 (1.5 f.) 19,000‘:. 1

Barium 111 64 - 360 L10'(0 f.) 130° 1

Calcium’ 111 2,100 - 4,500 09 (1.5 f) " 3,600° 1

Copper 1/11 18 - 100 L10 (0 ft.) 54¢ 2

Lead 1t 6.6 - 94 L10 (0 f1) 27 2

Potassium - 11/11 230 - 780 L10 (0 f.) 420° 4

Key at end of table.
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Table 3-3
SUMMARY OF RI SURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
: RUFF ROAD FIRE TRAINING AREA
OPERABLE UNIT A
FORT RICHARDSON, ALASKA
(mg/kg) ‘
- Location and Depth Number of
: - of Maximum Samples Exceeding -
) Frequency of Range of Concentration ~ Screening Screening
Analyte Detection Concentrations . (It. BGS) Concentration Concentration
Sodium 11/11 91 - 450 - K9 (0 f.) 420° 3
Zinc 11/11 47-210 L10 (0 f.) 108 2

Key:

ADEC =

BNAs
.DRO
E&E
EPA
ft. BGS
. GRO
mg/kg
Rl
TEF
TRPH
UsT

Alaska Department of Environmental Conservation.
Base/neutral and acid extractable organic compounds

Diesel-range organics.

Ecology and Environment, Inc.

United States Environmental Protection Agcncy

Feet below ground surface.
Gasoline-range organics.
Milligrams per kilogram.
Remedial Investigation. -

Toxicity equivalency factor.
Total recoverable petroleum hydrocarbons.

Underground storage tank.

Screening criteria based on Alaska non-UST matrix level A concentrations for petroleum-contaminated soil (ADEC 1991). .
Screening criteria based on EPA, Region 3, risk- based concentration con‘csppnding to excess lifetime cancer risk of 1 X 100 or a hazard index of 1 for soil
ingestion and residential land use (EPA 1995). )

Screening criteria based on the maximum concentrations detected in snlc-spucnlu, hackground samples or buckground levels listed in the Background Data
Analysis Report, Fort Richardson (E& E 1996) .




(V13

Table 3-4

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
RUFF ROAD FIRE TRAINING AREA
~_ OPERABLE UNIT A '
FORT RICHARDSON, ALASKA

(mg/kg)
Location and Depth ‘Number of
of Maximum , Samples Exceeding
Frequency of Range of Concentration Screening Screening
Analyte Detection Concentrations (ft. BGS) Concentration Concentration
DRO 73/113 1-610 AP-3635 (20 ft.) 100% 5
GRO 28/82 0.28 - 420 AP-3635 (20 ft.) 508 4
TRPH 83/111 9.3 - 3,000 A§-3635'(30 ft.) 2,000% 1
Dioxins, TEF 58/100 1.54 x 107 - AP-3637 (10 f.) 4.3 x 10 2
. 1.91 x 105 '
Inorganics -
Arsenic 110/110 2.1-17 AP-3645 (20 ft.) 14¢ 1
Calcium 111/111 2,700 - 14,100 AP-3657 (110 ﬁ.) 12,000° 3
Chromium 11111 15 - 69 AP-3637 (5 ) 58° 1
Cobalt 111/111 7.7-18 AP-3637 (40 f.) 16° . ' 2
Copper 111/111 17 - 230 Ni1 (2.5 f.) 54 4
Iron 1r1/111 16,000 - 40,006 AP-3637 (40 &.) 38,000° 1 .
Lead 110/110 4.2 - 59 N11 (2.5 ft.) 29¢ 1
Magnesium 111/111 5,400 - 15,000 AP-3640 (40 ft.)" 11,200° S
Nickel 111/111 18- 79 AP—3640 (40 f.) 63°¢ 2.

Key at end of table.
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Table 34

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA

RUFF ROAD FIRE TRAINING AREA
OPERABLE UNIT A

FORT RICHARDSON, ALASKA

Page 2 02 .

\ (mg/kg)
Location and Depth " Number of
of Maximum Samples Exceeding
Frequency of Range of Concentration Screening Screening
Analyte - Detection Concentrations (ft. BGS) Concentration Concentration
Potassium 111/111 340 - 1,700 AP-3643 (20 ft.) 930° 5
Vanadium 111/111 25-171 AP-3637 (40 f.) 67° 1
Zinc 111/111 41 - 240 N11 (2.5 f.) 110° 2
2 .Scrccmng criteria based on Alaska non-UST matrix level A concentrations for petroleum-contaminated soil (ADEC 1991).
b Screening criteria based on EPA, Region 3, risk-based concentration corrcspondmg to excess lifetime cancer risk of 1 X 10 or a hazard index of 1 for soil mgcsuon
_ and residential land use (EPA 1995). o
W - ¢ Screening criteria based on the maximum concentrations detected in site-specific background samples or background levels listed in the Background Data Analysis
= Report, Fort Richardson (E & E 1996).

Key:

ADEC = Alaska Department of Environmental Conservation.
DRO = Diescl-range organics.
E & E = Ecology and Environment, Inc.
EPA = United Statcs Environmental Protection Agency. .
ft. BGS = Fecet below ground. surface.
GRO = Gasoline-range organics.
mg/kg = Milligrams per kilogram.
RI = Remedial Investigation.
TEF = Toxicity equivalency factor.
TRPH = Total recoverable petroleum hydrocarbons.
UST = Underground storage tank.
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Table 3-5

BUILDING 986 POL LABORATORY DRY WELL

1992 INVESTIGATION RESULTS
OPERABLE UNIT A
FORT RICHARDSON, ALASKA

Maximum Concentration

Maximum Concentration

: " in Water in Sludge
Anaiyte (ng/L) (ng/kg)
VOCs
1,4-Dichlorobenzene | 0.44 Nb
1,3,5-Trimethylbenzene 1.8N 42,000
BNAs
1,2-Dichlorobenzene 270 34,100

Base/neutral and acid extractable organic compounds.

v

Key:
BNAs =
ug/kg = Micrograms per kilogram.
ug/L = Micrograms per liter.
ND = Not detected. _
POL = Petroleum, oil, and lubricant.
" VOCs.= Volatile organic compounds.
Source:

United States Army Engineer District, Alaska, 1993.
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Key:

ID

ng/l

mg/kg =

NA
POL
RCRA
RI
TCLP

[Tt

Table 3-6

OPERABLE UNIT A

FORT RICHARDSON, ALASKA

SUMMARY OF RI SLUDGE SAMPLE RESULTS
POL LABORATORY DRY WELL

i RCkA ‘ Number of
Frequency of Hazardous Samples Exceeding
Analyte - Detection Concentration Waste Criteria RCRA Criteria
Inorganics (ug/L)
TCLP Lead - 1”1 4,600 5,000 0
TCLP Mercury 11 | 871 200 0
TCLP Silver m - 240 5,000 0
Fuel ID (mg/kg) |
Kerosene 11 67,000 - NA

No screening criterion exists for analyte.
Identification.

Estimated. -

Micrograms per liter.

Milligrams per kilogram.

Not applicable.

Petroleum, oil, and lubricant.

Resource Conservation and Recovery Act.
Remedial Investigation. :

= Toxicity characteristic leaching procedure.

Page 1 of 1
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Table 3-7

SUMMARY OF RI SUBSURFACE SOIL SAMPLES EXCEEDING SCREENING CRITERIA
‘ POL LABORATORY DRY WELL

OPERABLE UNIT A
FORT RICHARDSON, ALASKA

(mg/kg)
Location and Depth of .Number of
Maximum Samples Exceeding
Frequency of Range of Concentration . Screening Screening
Analyte Detection Concentrations (ft. BGS) Concentration Concentration
DRO | s5i66 | 2 - 1,800 AP-3619 (15 R.) 100? 6
GRO 8/56 0.34 - 650 AP-3619 (15 ft.) 50° 3
Inorganics | : '
Antimony 25/66 0.46 - 5.4 AP-3648 (80 f.) 0.5 22
Calcium 66166 2,500 -.13,600 AP-3648 (80 f.) 13,0000 2
Chromium 66/66 12 - 120 AP-3619 (15 ) 69° 1
Cobalt 66/66 6.2 - 36 AP-3620 (50 ft.) 21b 1
Lead 66/66 27-64 AP-3621 (5 n‘i) 52b 1
Magnesium 66/66 | 4,400 - 55,000 AP-3620 (50 f\.) 24,000 \ 1
Mercury 37/66 0.066 - 2.2 AP-3618 (5 ft.) 0.6 3
Nickel 66/66 18 - 280 . AP-3620 (50 ft.) 1700 1
Potassium 66/66 280 - 962 AP-3648 (80 ft.) 950b 1
Silver 3/66 24-12 B AP-3620 (50 ft.) 4.2b 2
Vanadium. 66/66 22-788 AP-3648 (80 ft) 77 1

Key at end of table.
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Table 3-7 (Cont.)
a ‘ Sérccning criteria based on Alaska non-UST matrix level A concentrations for petroleum-contaminated soil (ADEC 1991).
b Screening criteria based on the maximum concentrations detected in site-specific background samples or background levels listed in the Background Data
Analysis Report, Fort Richardson (E & E 1996).
" Key:

ADEC = Alaska Department of Environmental Conservation.
DRO = Diesel-range organics. C
E & E = Ecology and Environment, Inc. -
ft. BGS = Feet below ground surface.
GRO = Gasoline-range organics.
mg/kg = Milligrams per.kilogram.
POL = Petroleum, oil, and lubricant.
o *RI = Remedial Investigation.
Underground storage tank.
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_ Table 3-8

SUMMARY OF SOIL SAMPLE RESULTS

AREAS A-1 AND A-2, AND OTHER AREAS

POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
FORT RICHARDSON, ALASKA

(mg/kg)
: : " Number of Samples
Frequency of Range of Detected Location of Maximum Screening Exceeding Screening
- Analyte Detection Concentrations . Concentration " Concentration® Concentration
lnorgan'ics
Arsenic 2424 4.6-15 SB-011 (6’-9°) and 0.43(C), 23(N) 23
SB-015 (12°-15") :
Beryllium 13/24 0.28-0.45 S$B-07 (0’-3") ’ 0.15(C) 13

.,Kcy: :

©
EPA
mg/kg
N)

i}

EPA, Region 3, October 20, 1995, Risk-Based Concentrations, Residential Soil. : N

Carcinogenic risk-based screening concentration.
United States Environmental Protection Agency.
Milligrams per kilogram. ‘
- Noncarcinogenic risk-based screening concentration.
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Table 3-9

SUMMARY OF SOIL SAMPLE RESULTS

AREAS A-3 AND A4
POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
'FORT RICHARDSON, ALASKA

(mg/kg)
: _ ‘Number of Samples
. Frequency of Range of Detected | Location of Maximum Screening Exceeding Screening
Analyte Detection Concentrations Concentration Concentration® Concentration

VOCs
1,1,2,2- 14/14 0.0018-79J ‘MW-14 (18'-20") 3.2(C) 5
Tetrachloroethene
Inorganics
Arsenic 14/14 4.0-11 SB-D1 (5°-7") 10.43(C), 23(N) 14
Beryllium 6/14 0.30-0.39 SB-D1 (0'-2") 0.15(C) 6 |

= - §

_mg/kg

- VOCs

A Epa, Region 3, October 20, 1995., Risk-Based Concentrations, Residential Sc_)il.

Key:
©
EPA
J

nmn i

(N)

Carcinogenic risk-based screening concentration.
United States Environmental Protection Agency.
Estimated.

Milligrams per kilogram. :
Noncarcinogenic risk-based screening concentration.
Volatile organic compounds.
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Table 3-10

'SUMMARY OF GROUNDWATER SAMPLE RESULTS
POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
FORT RICHARDSON, ALASKA

1/15

- (mg/L)
Number of Samples
Exceeding Risk-Based
Frequency of _ Range of Detected Location of Maximum | Risk-Based Screening Screening '
Analyte - Detection Concentrations Concentration Concentration® Concentration
VOCs
Benzene 3/14 0.00034-29J MW-14 g 0.00036(C) 2
Carbon Tetrachloride 2/14 0.0022-2.6J MW-14 0.00016(C) 2
Chloroform 4/14 0.00053 - 1.4 J MW-14 0.00015(C) 4
1,1-Dichloroethene 4/14 0.00014 J - 0.0012 MW-9 0.000044(C) 4
cis-1,2-Dichloroethene 9/14 0.0053 - 1.6 MW-4 0.061(N) 3
trans-1,2- ) 6/14 0.0038 - 12} MW-14 O.IZ(N) 2
Dichloroethene
1,1,2,2- 10/14 " 0.0063-1,900 J MW-14 0.000052(C) 10
Tetrachloroethane '
Tetrachloroethene 5/14 0.00035-11J MW-14 0.001 1(C) 2
1,1 ,Z-Tﬁéhloroethanc 4/14 0.00078-0.0023 MW-3 0.00019(C) - 4
Trichioroethene 12/14 " | 0.00031-2201) MW-14 0.0016(C) . 9
Inorganics
Arsenic (unfiltered) 0.012 MW-7- 1

0.000045(C), 0.011(N)

Key at end of table.
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Table 3-10

SUMMARY OF GROUNDWATER SAMPLE RESULTS
' POLELINE ROAD DISPOSAL AREA
OPERABLE UNIT B
FORT RICHARDSON, ALASKA-

(mg/L)
Number of Samples
, Exceeding Risk-Based
‘ _ Frequency of . Range of Detected Location of Maximum | Risk-Based Screening | Screening
. Analyte Detection Concentrations Concentration Concentration? ' Concentration
Arsenic (filtered) | 1/15 0.0071 | MW-7 0.00045(C), 0.011(N) | 1

‘a

' Key:

()

EPA

mg/L

(N)
RBC
VOCs

EPA, Region 3, October 20, 1995, Risk-Based Covnc‘cntrations, Rcsidcntial qu Watér Ingestion. .

Carcinogenic risk-based screening concentration.
United States Environmental Protection Agency.

Estimated.

. Milligrams per liter.
Noncarcinogenic risk-based
Risk-based concentration.

Volatile organic compounds.

screening concentration.
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4.0 SUMMARY OF SITE RISKS ..

- Baseline Risk Assessments were conducted to determine the necessity for and extent of remediation to
be protective of human health and the environment. The detailed reports discussing this evaluation

_ are Risk Assessment Report, Operable Unit A and Risk Assessment Report, Operable Unit B and are
“available at the information repositories. The risk evaluations were based on the location and amount
of contamination, toxicity of each contaminant, current and potential future land use by each site, and -

‘pathways by which people could be exposed to contaminants. The Risk Assessment results were used

to support decisions concemmg the extent of remediation and to aid in the selection of remedial '
technologies. '

The estimated risks from each pathway are added to determine total risk. The potential for adverse
effects to human health is evaluated for carcinogens and noncarcinogens. The National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) defines the acceptable nsk range at
Superfund sites as excess lifetime cancer risks ranging from 1 in 10,000 (1 X 10 ) to 1 in 1 million
(1 x 10'6) This means that an individual could face up to a 1.in 10,000 to 1 in I million chance of
developing cancer because of exposure to chemicals at a site, beyond those ‘cancers expected from
other causes. Noncarcinogenic effects are evaluated by calculating the ratio between the estimated
intake of a contaminant and its corresponding reference dose (RfD); that is, the intake level at which
no adverse health effects are expected to occur. This ratio is a summation of all site contaminants. If
this ratio, called a hazard index (HI), is less than l then noncarcinogenic health effects are not
expected at the site. :

4 1 OPERABLE UNIT A

The sntes within OU-A are used for mdustrlal or recreational purposes No resndentlal areas are
located within a 1-mile radius of these sites. The Post does not use groundwater as a source for
drinking water. All drinking water is supplied by the Ship Creek Dam Reservoir located in the -
foothills of the Chugach Mountain Range east of the Post :

4.1.1 Human Health Risk- Assessment

An assessment of human health involves a four-step process: identification of contaminants of
potential concern (COPCs), an exposure assessment for the population at risk, an assessment of
contammant toxrcnty, and a quantitative characterization of the risk. :

_4.1.1.1 ‘Contaminants of Potential Concern :

A screening analysis was conducted to identify the COPCs. Before screening, detection limits were
evaluated. In the first step of the screening, COPCs were selected based on a very conservative
estimate of potential health risk. Maximum concentrations of chemicals in media (e.g., soil and
groundwater) on the site were compared to conservatrve RBCs. For this ROD, the RBCs reflect
residential exposure assumptions of 1 X 10 for soil and groundwater, or a hazard quotient (HQ) of
1.0 for all media.” These criteria dlffer from the criteria used in the 1995 OU-A RI Report, which
applies screemng criteria of 1 x 1077 for groundwater and an HQ of 0.1, which were determined to
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be overly conservative by the Agencies. Inorganic chemical concentrations were compared to
naturally occurring background levels in the 1995 OU-A RI Report.

The final lisr of COPCs for soil and groundwater is shown in Table 4-1. The potential for these
COPCs to impact health was evaluated further using site-specific exposure assumptions.

4.1.1.2 'Exposure Assessment

The exposure assessment estimates the type and magmtude of exposures to the COCs at the site. The
exposure assessment considers the current and potential future uses of the site, characterizes the
potentially exposed populatlons identifies the important exposure pathways, and. quantifies the intake
of each COC from each medium for each population at risk.

An exposure pathway is the mechanism by which chemicals migrate from their source or point of
release to the population at risk. - A complete exposure pathway comprises four elements: a source of
a chemical release, transport of contaminants through environmental media, a point of potential . .
human contact with a contaminated medlum and entry into the body or exposure route. .

Under current land use conditions, mdrvnduals potentially could be exposed to COPCs in soil by
ingesting soil and inhaling vapors and dust. Exposures to groundwater were not evaluated because
the groundwater beneath OU-A is between 80 feet to 160 feet BGS and is not used for drinking
purposes. Figures 3-1, 3-2, and 3-3 identify the potential complete exposure routes for OU-A.

EPA’s Superfund guidance recommends that the reasonable maximum exposure (RME) be used to
calculate potential health impacts at Superfund sites.. The RME is the highest exposure that is

~ reasonably expected to occur at the source areas and is calculated using conservative assumptions to
represent exposures that are reasonable and protective. The estimated risks associated with the '
contaminants at OU-A are presented in Table 4-2. The risks presented are overly conservative (i.e.,
health-protective) because they are based on future residential land use, which is not likely at this site,
thereby overestimating risk for site-specific exposure scenarios.

To estimate exposures, data regarding the concentration of COCs in the media of concern at the site
(the exposure point concentrations [EPCs]) are combined with information about the projected
behaviors and characteristics of the people who potentially may be exposed to these media (exposure
parameters).

To estimate EPCs in soil, the 95% upper confidence level (UCL) on the mean was calculated. If the
95% UCL was greater than the maximum detected concentration, then the maximum detected _
concentration was used as the EPC; otherwise, the 95% UCL was used. If data sets contained fewer
than 10 samples, then the maximum detected concentration was used as the EPC. EPCs were
calculated for the RME and average exposure. : :

' Exposure parameters used to calculate the RME include body welght age contact rate, frequency of
exposure, and exposure duration. Exposure parameters were obtained from EPA, Region X, Risk
- Assessment guidance (EPA, Region X Supplemental Risk Assessment Guidance for Supe(ﬁmd; EPA
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1991). The default exposure factors were modified to reflect site-specific climatological and other
factors at Fort Richardson. Site-specific exposure assumptions were made for soil contact, including
ingestion dermal contact, and inhaling vapors and dust, based on.snow cover for four months of the
year. Exposures were estimated assummg long-term exposures to site contaminants.

-4.1.1.3 Toxncnty Assessment

Tox:cnty mformatlon was provided in the Risk Assessment for the COPCs. Generally, cancer risks
are calculated using toxicity factors known as slope factors (SFs), while noncancer risks are assessed
using RfDs.

EPA developed SFs for estimating excess lifetime cancer risk associated with exposure to potential
carcinogens. SFs are expressed in units of milligrams per kilogram per day (mg/kg-day)™ and are
multiplied by the estimated intake of a potential carcinogen, in mg/kg-day, to provide.an upper-bound
estimate of the excess lifetime cancer risk associated with exposure at that intake level. The term
upper-bound reflects the conservative estimate of the risks calculated from the SF. Use of this
approach makes underestimates of the actual cancer risk highly unlikely. SFs are derived from the
results of human epidemiological studies, or chronic animal bioassay data, to which mathematical
interpolation from high to low doses, and from animal to human studies, has been applied.

EPA developed RfDs to indicate the potential for adverse health effects from exposure to chemicals
exhibiting noncarcinogenic effects. RfDs, which are expressed in units of mg/kg-day, are estimates
of lifetime daily exposure for humans, including sensitive subpopulations likely to be without risk of
adverse effect. . Estimated intakes of COCs from environmental media (e.g., the amount of a COC '
ingested from contaminated drinking water) can be compared to the RfD. RfDs are derived from
human epidemiological studies or animal studies to which uncertainty factors have been applied.

The Risk Assessment relied on oral and inhalation SFs and RfDs.. Toxicity factors were obtained
from the Integrated Risk Information System (IRIS) or, if no IRIS values were available, from the
Health Effects Assessment Summary Table (HEAST). For the few chemicals that did not have -
toxicity values available, sources other than IRIS and HEAST were used.

.4.1.1.4 Risk Characterization -

The purpose of the risk characterization is to integrate the results of the exposure and toxicity
assessments to estimate risk to humans from exposure to site contaminants. Risks were calculated for
carcinogenic and noncarcinogenic effects based on the RME. Excess lifetime cancer risk is calculated
by multiplying the SF by the quantitative estimate of exposure: the chromc daily intake. Thése risks
are probabllmes generally expressed in scientific notation (e.g., 1 X 10 ). An excess lifetime cancer
risk of 1 x 107 indicates that an individual has a 1 in 1 million chance of developing cancer as a
result of a sxte-related exposure to a carcinogen under the specific exposure condmons assumed. EPA

nsnders that an excess lifetime cancer risk between 1 in 1 million (1 X 10 ) and 1 in 10,000 (1 X
1074 ) is within the generally acceptable range; risks greater than | in 10,000 usually suggest the need
to take action at a site.
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The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a specified
time period (lifetime) to an RfD derived for a similar exposure period. The ratio of exposure to.

~ toxicity is called an HQ. HQs are calculated by dividing the exposure by the specific RfD. If the
HQ is less than 1, then adverse health effects are not likely to occur. By adding the HQs for all
COCs that affect the same target organ (liver, nervous system, etc.), the HI can be calculated. In
defining effects from exposure to noncancer-causing contaminants, EPA considers acceptable exposure
levels as those that do not adversely affect humans over their expected lifetime, with a built-in margin
of safety.

Soil

Under current land use conditions, the estimates of carcinogenic and noncarcinogenic effects for
OU-A fell within or below the acceptable risk range for CERCLA sites.. The only complete exposure
pathway under current land use conditions was recreational exposure to surface soil at the Fire '
Training Area (see Table 4-3). The other OU-A sites do not have complete exposure pathways under
current land use conditions. :

At the Fire Training Area, excess lifetime cancer risks. greater than or equal to 1 X 10'6 were .
determined only for potential future RME exposures to soil (3 X 106 ).

At the cesspool area of the Transmitter Site, potential excess lifetime cancer risks greater than 1 X
10 were calculated for potential future RME mdustrlal and residential exposures to sonl (1 x 107 -
and 5 X- 10' respectively).

While sludge contained in the Dry Well was not evaluated directly in the Risk Assessment because of . -
the lack of exposure pathways, this material is contaminated and could present a health risk if
contacted by humans. Sludge in the Dry Well will be removed and dlsposed of durmg summer 1997
to eliminate this potential threat. '

Under future exposure condmons no noncancer Hls exceeded EPA s regulatory benchmark of 1 for
any exposure scenario at any OU-A site. :

The results of the baseline HHRA indicated that’ for soil exposure pathways, the estimated cumulative
potential cancer risks for all current and future exposure scenarios at all OU-A source areas do not
represent unacceptable risks to human health, based on EPA criteria.

' Groundwater

No COPCs were identified in groundwater at the Fire Training Area or the Transmitter Site.

Furthermore, exposures to groundwater at these source areas were considered to be incomplete

exposure pathways.- Two COPCs, chloroform and manganese, were identified at the Dry Well.

Groundwater at the Dry Well is not used as a source of potable water. Therefore, exposure to

groundwater under current land use conditions at the Dry Well represents an incomplete exposure

pathway. The HHRA concluded that the estimmated cumulative potential cancer risks at the Dry Well
for hypothetical future groundwater exposure pathways would fall within or below the range of
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acceptable risks as established by the EPA Superfund program. For noncarcinogenic effects, the
-regulatory benchmark of a total HI of 1 was not exceeded at any wells at the Dry Well. Removal of
contaminated sludge and soil will occur in 1997, further reducmg potentlal threats to future
groundwater users. :

Uncertainties associated with the baseline HHRA also affect the degree of confidence that can be
placed in risk characterization results. The principal uncertainties associated with the OU-A HHRA
process, which could result in overly conservative risk evaluations, are summarized below:

. Chloroform was detected in groundwater samples from two wells at
the Dry Well. This analyte is a common laboratory contaminant.
- Because no evidence exists to suggest that chloroform is a site-
related contaminant, the risks presented in this section should be
regarded with caution;

. Based on results of previous mvestlgatlons the presence of
manganese in the groundwater samples is likely attributable to
naturally occurring minerals in groundwater at the site;

. Future surface soil concentrations were derived from subsurface soil
data up to 15 feet BGS. The assumption that subsurface soil would
be disturbed and mixed with the present surface soil layer represents

~ a conservative approach; and

e The most conservative exposure scenarios evaluated in the baseline
HHRA involved residential exposure assumptions. If future
residential development of OU-A source areas does not occur, then
the risk estimates for. this exposure scenario greatly overestimate

“actual future site risks. Note that future residential development is
not anticipated; rather, land use is expected to remain the same in
the future.

Because numerous conservative assumptions were used in the selection of COPCs and the exposure
and toxicity assessments, the l‘ISk charactenzatxon results hkely overesnmate risks assocxated with
COPCs at OU-A.

4.1.2 Ecological Risk Assessment

The ERA performed for OU-A addressed the impacts and potential risks posed by source-related
contaminants to natural habitats, including plants and animals, in the absence of remedial action.

. Unlike the HHRA, the ERA focused on the contaminants’ effects on populations or communities,
rather than individuals. If identified during the ERA, potential risks to individuals of a species are
evaluated within a larger context to determine ecological significance.

~

The masked shrew, red fox, robin, and kestrel were selected as representative terrestrial site receptors
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for OU-A based on site-specific exposure péthways and ecological considerations. The potehtial for
adverse effects from contaminants of ecological concern (COECs) on plant communities and aquatic
invertebrates also was evaluated. :

Risk estimation involves calculating HQs to assess potential ecological risks to measurement species
and communities. Ecological effects are quantified by calculating the ratio between a chemical of
potential ecological concern’s (COPEC’s) estimated intake or concentration and its corresponding
toxicity reference value (i.e., the intake level or concentration at which no adverse ecological effects
are expected to occur). If this ratio (i.e., the HQ) is less than 1, then adverse ecological effects are
not expected for the COPEC. This ratio is a summation of all site contaminants. The HQs described
in this summary were calculated using conservative RME assumptions. '

Based on the risk analysis, COEC concentrations at OU-A result in negligible risk to small-mammal
populations, aquatic invertebrates, emergent wetland vegetation, and upland plant vegetation. The
overall potential for valued environmental resources at this site to be adversely affected is considered
negligible.

The ERA is subject to uncertainties because virtually every step in the Risk Assessment process
involves assumptions using professnonal judgment. Prmcnpal uncertainties associated with the OU-A
ERA include the following:

. Avnan and mammalian bioaccumulation factors were unavailable for
many COPECs, which resuited in an underestimation of potential
risks to measurement species; and

K Most of the available toxicity values were determined using
laboratory animals under laboratory conditions. These values, as
well as toxicity values determined based on indirect effect measures
(such as increased body weight), may not be representative of other
significant indirect effects. (such as behavioral changes) reahzed in
free-ranging wildlife.

Reasonable and conservative assumptions were used in the ERA when empirical data were unavail-
able. Consequently, potential ecological risks to OU-A species are more likely to be overestimated -
rather than underestimated. :

4.1.3 Summary of Risks

The conclusion of the baseline Risk Assessment for OU-A is that contaminant levels in soil and
groundwater at the OU-A sites do not represent unacceptable risks to human health or the
environment, based on EPA criteria. However, the levels of petroleum contamination in the soil do
exceed the ADEC soil cleanup criteria. While sludge within the Dry Well may pose a threat to
human health, this material will be removed and disposed of in 1997. The Army, ADEC, and EPA
have elected to pursue further cleanup efforts at these sites under the Two- -Party Agreement. Under
the Two-Party Agreement, the Army and ADEC will clean up contaminated materials at each site in
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accordance with applicable State of Alaska regulations. While the specific cleanup actions and the
time required to remediate the sites have yet to be determined, the Army and State of Alaska will
jointly consider all available information before selecting appropriate OU-A site cleanup activities.
Decisions regarding OU-A site cleanup will be documented in accordance with stipulations of the
Two-Party Agreement. Because the OU-A source areas will be addressed through the Two-Party
Agreement they are not discussed further in this ROD.

4.2 OPERABLE UNIT B
4.2.1 Human Health Risk Assessment '

The OU-B Risk Assessment identified ways that people working or living on or near the source areas
could be exposed to contaminated media: touching and ingesting soil, inhaling vapors and dust
released from soil, and using groundwater for drinking and showering. On-site workers and visitors
are the individuals most likely to be exposed under current exposure conditions. Current use of
Poleline Road is limited to periodic visits by authorized personnel, and by trespassers or open space
recreational users. Under potential future land use conditions, exposures to on-site workers, visitors,
residents, or downgradient groundwater users are possible. Table 4-4 lists the exposure pathways
evaluated at OU-B. :

Based on analytical results from surface and- subsurface soil surrounding Areas A-1 and A-2, the risk
of cancer and noncancer health effects from exposure to low concentratlons of solvents in soil was
negligible.. The excess lifetime cancer risk was 1 in 100,000 (1 X 107 ), and the noncarcinogenic HI
was less than 1 for residential exposure to soils at 0 feet to 15 feet BGS in Areas A-3 and A4,
Generally, remediation is not warranted for protection of public health if the total lifetime excess
cancer risk does not exceed 1 in 10,000 and if noncarcinogenic effects have an HI of less than 1.
However, although these contaminants in soil do not pose a threat to human health, they may serve as
a commumg source of contamination to groundwater. ‘

Excess lifetime cancer risks for soil in the "hot spot” area beneath Area A-3 (see Figure 3-6) and the
hillside were not within the acceptable risk range for the current-worker exposure scenario.

However, these soils are 14 feet BGS therefore, the likelihood of direct exposure to humans is
unlikely.

The NCP and state regulations require protection .and restoration of water resources.. Contamination
of OU-B groundwater, if used as a drinking water source, presents an unacceptable risk to human
health. The "hot spot” area beneath Area A-3 and the hillside presents a continuing source of
contamination to the groundwater at the site. Table 4-5 summarizes the maximum possible human
risks associated with the various locations at the snte and the risks to humans if groundwater from
different depths at the site is ingested.

Groundwater at OU-B is not used, and there are no residents or wells downgradient of the site.
There are no current plans for commercial or residential development in the site area. Additionally,
groundwater transport modeling was used to estimate time of travel for detectable concentrations of

- TCE and 1,1,2,2-tetrachloroethane (0.005 mg/L) with no depletion or remediation of the contaminant
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source and no biodegradation over time. The modeled transport time for 0.005 mg/L of TCE to
reach the Eagle River is approximately 120 years, and for 1,1,2,2-tetrachloroethane, 170 years.
Concentrations of 0.005 mg/L of TCE and 1,1,2,2-tetrachloroethane do not exceed conservative

- exposure assumptions, nor do they exceed Alaska Water Quality Standards for ingestion of freshwater
organisms. Therefore, concentrations in the leading edge of the plume, if it were to reach the Eagle
River, would not pose a threat to human health. '

The principal uncertainties associated with the OU-B HHRA process, which could result in overly
conservative risk evaluations, are summarized below:

. Detection limits for the field screening analytical method for VOCs
- in soil were higher than those for the laboratory analytical method
(about 0.005 mg/kg) and were higher than many detected values
from laboratory sampling results. The higher detection limits in
field screening samples add uncertainty to the estimates of VOC
- EPCs;

U * Hazard/risk results were assessed based on on-site residential

. exposure scenarios that assumed an exposure frequency of 350 days
per year; an exposure duration (ED) of 30 years; and daily intake
rates for soil, air, and water based on an exposure time of 24 hours
per day. The potential for future residential development is remote.
Exposure of current and possible future receptors at Poleline Road
would be much less than that for the residential scenario.
Therefore, hazard/risk results reported in the HHRA will
overestimate risk to current and possible future receptors; and

. For the purpose of evaluating risk from exposure to groundwater at
Poleline Road, it was assumed that groundwater was used for
household purposes, including drinking water. However, the
potential for residential or commercial development and groundwater
use is remote. Therefore, the calculated risk levels do not represent
actual risks under current or probable future exposure conditions.

In addition, an alternative water supply (pipeline from Eklutna Lake)
could meet future water demands near the site, if developed.

4.2.2 Ecologlcal Risk Assessment

The ERA performed for OU-B addressed the impacts and potential risks posed by contaminants to
natural habitats, including plants and animals, in the absence of remedial action. Unlike the HHRA,
the ERA focuses on the effects to populations or communities of plants and animals, not individuals.
If identified during the ERA, potential risks to individuals of a specnes are evaluated within a larger
context to determine ecological significance.

A

Thg northern red-backed vole and muskrat were selected as representative terrestrial site receptors for
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OU-B based on site-specific exposure pathways and ecological considerations. The potential for
~ adverse effects from COECs on plant communities and aquatic invertebrates also was evaluated.

Based on the risk analysis, COEC concentrations at OU-B result in a negligible risk to small-mammal
populations, aquatic invertebrates, emergent wetland vegetation, and upland plant vegetation. The
overall potential for valued environmental resources at this site to be adversely affected is considered
negligible. : ' ' '

The ERA is subject to uncertainties because virtually every step in the Risk Assessment process
involves assumptions using professional judgment. Principal uncertainties associated with the OU-B
ERA include the following: ' ’

e " ED and area use by potential receptors assumed a worst-case

scenario. Area usage by receptors was assumed conservatively to be
' 100%. It is also assumed that exposure to contaminated soils and

vegetation is continuous. Because mobile receptors are likely to =~
feed at or visit several locations, or avoid VOC-contaminated areas,
their daily dose, if averaged over time, could be less than that used
in this ERA for evaluating risk. Adverse effects in small, localized
areas on a few small-mammal individuals are negligible
considerations in. terms of risk to the biological population;

. No standardized system is available for identifying toxicity-based
"safe" benchmark values for terrestrial wildlife, The potential exists
for wildlife species to be-more or less sensitive than test species
(some biota adapt) and the toxicological benchmarks used. Toxic
dose values for laboratory organisms also may be substantially lower -
than those for wildlife because of the sensitive strain of laboratory
animals used and the direct means by which they are dosed. LDy,
studies usually are designed to promote maximum exposure
(absorption) and to lessen any chemical complexing with dietary
material. The LDy, dietary studies probably provide a better
indication of the toxicity of the chemical tested, while no observed
adverse effect levels from longer studies are the: best laboratory
studies to use as predictors of field effects; and

] Groundwater at the site is contaminated with VOCs. However,
there are no known on-site or off-site seeps by which wildlife can be
exposed. It was assumed that groundwater at the site and the
contamination within the groundwater eventually could reach the
Eagle River. There is a‘lack of information regarding migration of
the groundwater beneath the site. However, an evaluation of the
modeled groundwater data indicates that because of time of travel
and concentrations required for toxic effects, the additional risk
estimate is negligible. ‘
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Because numerous conservative assumptions were used in the selection of COECs and the exposure
and toxicity assessments, the risk characterlzatlon results lrkely overestimate risks associated with
COECs at OU-B.

4.2.3 Summary of Risks

Exposure scenarios associated with OU-B soil do not exceed EPA’s acceptable excess cancer risk/HIs
for human health and ecological receptors. Although excess lifetime cancer risks-and HlIs for soil at
the "hot spot” area beneath Area A-3 exceed EPA’s acceptable risk ranges, the contaminants are
found at 14 feet BGS and therefore do not pose a hazard for direct human contact.

_ While soil contamination does not pose a threat to human health or the environment, the
contamination level is high enough to pose an ongoing threat to groundwater. Groundwater
contamination in the shallow and deep zones exceeds EPA’s acceptable risk range and state and
federal drinking water MCLs for human consumption. The NCP and state regulations require
protection and restoration of water resources. Contamination of QU-B groundwater, if used as a
drinking water source, presents an unacceptable risk to human health. Therefore, groundwater and
the "hot spot" source at Poleline Road require remedial action. The Army, ADEC, and EPA have
selected a preferred remedral alternative for OU-B based on criteria found in the NCP.
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CONTAMINANTS OF POTENTIAL CONCERN
HUMAN HEALTH RISK ASSESSMENT
OPERABLE UNIT A

Table 4-1

FORT RICHARDSON, ALASKA

Site

Matrix

Chemicals _of Potential Concern

RRTSL

Subsurface Soil

Aroclor 1260

DRO

Aluminum

Manganese

Vanadium

Cesspool Soil

 Aroclor 1260

RRFTA

Surface Soil

Benzo(a)anthracene

Benzo(a)pyrene .

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

DRO

GRO

2,3,7,8-TCDD

Aluminum

Shbsurface Soil

DRO

GRO

2,3,7,8-TCDD

Beryllium

Chromium

POLLDW

Subsurface Soil .

DRO ~

GRO

Chromium

Groundwater

Manganese

Chloroform

Key:

DRO "=

GRO
POLLDW
RRFTA
RRTSL
TCDD

nenonon

= Tetrachlorodibenzo-p-dioxin.

- Diesel-range organics.

Gasoline-range organics.

Petroleum, Oil, and Lubricant Laboratory Dry Well.

Ruff Road Fire Training Area.

Roosevelt Road Transmitter Site Leachfield.
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ESTIMATED HUMAN HEALTH RISKS
- FUTURE RESIDENTIAL LAND USE

Table 4-2

OPERABLE UNIT A

‘Site

FORT RICHARDSON, ALASKA

Maximum Total Excess Cancer

“J- Contaminants 6f Concern Risk to Future Residents
Roos;velt Road Transmitter Site - Petroleum Hydrocarbons; PCBs; 277
Leachfield " Petroleum, Oil, and Lubricant - '
POL me Dry Well Petroleum Hydrocarbons 17
Ruff Road Fire Training Area Petroleum Hydrocarbons 3ES

POL ;

A Key:
PCBs = Polychlorinated biphenyls.

Petroléum, oil, and lubricant.
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. CURRENT EXPOSURE SCENARIOS '
REASONABLE MAXIMUM EXPOSURE EXCESS LIFETIME CANCER RISKS
AND HAZARD INDICES
HUMAN HEALTH RISK ASSESSMENT
OPERABLE UNIT A
FORT RICHARDSON, ALASKA

Table 4-3

Fire Training Area

Exposﬁre ‘ :
Scenario Exposure Pathway - Excess Lifetime Cancer Risk "~ Hazard Index
Recreational Ingestion 1.3E-07 l | 2.1E-02 |
'Dermal Contact 9.1E-08 -
Inhalation of Fuéitive Dust | 1.1E-11 -
TOTAL 2E-07 0.02

Note: Recreational exposure at the Ruff Road Fire Training Area is the only complcte exposure pathway under
current land use conditions at Opcrablc Unit A. .
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Table 44

: OPERABLE UNIT B
EXPOSURE PATHWAYS EVALUATED
IN HUMAN HEALTH RISK ASSESSMENT

g N FORT RICHARDSON, ALASKA
Receptor , N Exposure Pathway
Hypothetical On-Site Resident. Ingestion and mhalauon of contaminants of concern in groundwater

from- shallow and deep zones

lncidcntal'ingeslion of soil_in exposure Areas A-1, A-2, O and A-
3,A4,and T

Inhalation of airborne constituents from soil in exposure Areas A-1,
A-2,0and A-3, A4,and T

Ingestion and mhalallon of comammants of concern in wetland
surface water

Ingestion of wetland sediment

‘Inhalation of indoor vapors from soil and groundwater

I-*Hypothetical On-Slte Industnal' TIncidental ingestion of ‘soil in exposurc areas A-1, A-2, O and A-3,
“\Worker A4,and T

Inhalation of indoor vapors from soil and groundwater

Off-Site Recreational Uéer . ingcst.ion of fish from the Eagle River
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Table 4-S§

SUMMARY OF SITE RISKS
OPERABLE UNIT B

'FORT RICHARDSON, ALASKA

Media Maximum Cancer Risk Maximum Hazard Index?®
"Hot spot” soils 8E™ 0.8
"H.ot spot” groundwater: shallow zone 1 .2.800
"Hot spot” groundwatér: deep aquifer 9p~2 47
Downgradient soils ‘ 8E 0.005
Downgradient groundwatcf: shallow zone 2g2 18
Downgradient gmuﬁdwatcr: deep aquifer. 2E73 0.9

®  Hazard index values greater than 1.0 are considered by the United States Environmental Protection
Agency to represent conditions potentially requiring remedial action. : : :
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5.0 DESCRIPTION OF ALTERNATIVES
5.1 NEED FOR REMEDIAL ACTION

Actual or threatened releases of hazardous substances (chlorinated solvents) from Poleline Road, if not
addressed by implementing the response action selected in this ROD, may present an imminent and
substantial endangerment to public health, public welfare, or the environment.

The specific reasons for conducting remedial actions at Poleline Road are provided below, with the
main focus being protection of groundwater in accordance with the NCP Groundwater Protection
Strategy:

. VOCs (i.e., PCE; TCE; and 1,1,2,2-tetrachloroethane) in
o groundwater at Poleline Road are present at concentrations above
state and federal MCLs and risk-based criteria; and

. VOCs, including PCE; TCE; and 1,1,2,2-tetrachloroethane, in
contaminated soils are a continuing source of groundwater
contamination.

5.2 REMEDIAL ACTION OBJECTIVES

As a part of the RI/FS process, remedial action objective (RAOs) were developed in accordance with
‘the NCP and EPA guidance for conducting RI/FS investigations. The purpose of the objectives is to
reduce the contamination in the groundwater at OU-B to levels that do not pose a threat to human
health and the environment. If the OU-B area were converted to public domain at any time in the
future, the residents would not be at risk from use of the groundwater.

- The objectives of remedial action at OU-B are as follows:

o Reduce contaminant levels.in the groundwater to comply with
drinking water standards; :

Sne Pr_event contaminated soil from continuing to act as a source of
: groundwater contamination;

. Prevent the contaminated groundwater from adversely affecting the
 Eagle River surface water and sediments; and

. Minimize degradation of the State of Alaska’s groundwater
resources at the site as a result of past disposal practices.

Tables 5-1 and 5-2 summarize the chemical-specific cleanup goals for groundwater and soil at
Poleline Road.
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RAOs are based on either human health risk estimates that exceed or fall within the 1 x 107 to

1 x 107 risk range or on federal and state applicable or relevant and appropriate requirements
(ARARs). All groundwater RAOs are based on state and federal MCLs, with the exception of
1,1,2,2-tetrachloroethane. The RAO for 1,1,2,2-tetrachloroethane is based on the RBC for this
chemical in residential drinking water. RAOs for soil are based on protection of the groundwater
from leaching of the contammants (EPA, Region 3, RBCs): 1,1,2,2-tetrachloroethane—0.1 mg/kg
and PCE—4.0 mg/kg. ‘ ' _ '

~ Monitoring at Poleline Road will be conducted to ensure that RAOs are achieved. The goal of this
monitoring will be: :

e To ensure that no off-source migration of contaminants is occurring;

. To indicate contaminant concentrations and compliance with state
and federal MCLs; and .

d To indicate whether remedial action is effective or needs
modification.

5.3 SIGNIFICANT APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT S

A full list of ARARs is in Section 8. The followmg ARAR is the most sngmficant regulatlon that
applies to the remedy selections for Poleline Road:

LI State and federal MCLs are relevant and appropriate for ground-
water. These MCLs set the active remediation goals for .
groundwater contaminants regulated by state and federal drmkmg , .
water regulations. '

5.4 DESCRIPTION OF ALTERNATIVES

Many technologies were considered to clean up the contaminated soil and groundwater at OU-B.
Appropriate technologies were identified and screened for applicability to site conditions. The
potential technologies then were combined into media-specific sitewide alternatives. Potential
remedial alternatives for OU-B were identified, screened, and evaluated in the FS.

During the development of the FS, a Treatability Study was performed to evaluate the effectiveness of
several remedial technologies included in the FS. The results of the Treatability Study indicated that .
AS of chlorinated solvents in groundwater would not effectively treat contaminants to levels below
state and federal MCLs. In addition, the Treatability Study indicated that biological components of
natural attenuation would not be an important degradation mechamsm of chlorinated solvents in the -

- groundwater system at Poleline Road." : : :
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The'following are alternatives evaluated in the Proposed Plan.

Alternative 1: No Action

CERCLA requires evaluation of a no-action alternative as a baseline reflecting current conditions
without any cleanup effort. This alternative is used for comparison to each of the other alternatives
and does not include monitoring or institutional controls. No costs would be associated with this
alternative. ' :

Alternative 2: Monitored Natural Attenuation

Natural attenuation, or breakdown of contaminants without artificial stimuli, includes institutional
controls and groundwater monitoring to determine whether the contaminants in the groundwater are

degrading naturally. Natural attenuation can occur because of degradation processes such as

biological breakdown, chemical and physical processes, and volatilization. Even under ideal -
condmons entire breakdown of contaminants is rarely complete. :

Instltutlonal controls for Poleline Road could include access restrictions (i.e., posted signs; fencing
around the area; 6-foot, industrial-grade security fencing with appropriate entry gates; restrictions on
future land use; restrictions on groundwater well installation; restrictions on the use of wells; and well
use advisories). Such institutional controls would not reduce the source of contamination. While the
VOC-contaminated source area would remain as it exists, the concentrations in the groundwater
would be reduced by natural processes. However, institutional controls would decrease or minimize
human or wildlife exposure to contaminants. Periodic inspections and mamtenance of the institutional
controis would be conducted. :

Environmental monitoring would be performed to obtain information regarding the effectiveness of
the attenuation process in remediating the contamination as well as to track the extent of contaminant
migration from the site. Approximately two additional wells would be added to the 15 existing wells.
These wells would be screened in geological zones hydraulically connected with the contamination
source, supplemented by installing groundwater monitoring wells when required. Upgradient wells
would be used to provide information regarding the background groundwater quality at a source. - All
monitoring of downgradient wells necessary to determine the effectiveness of natural attenuation’
would -be performed. :

Monitoring would include analysis for the contaminants that exceed the RAOs and associated
breakdown products for Poleline Road. Sample collection, analysis, and data evaluation would
continue until sufficient data regarding changes in contaminant plume migration and attenuation rates
are gathered. Evaluation would include potentlal seasonal fluctuations in groundwater contaminant
concentrations. The frequency of monitoring would be defined during the post-ROD activities.

The total estimated present worth cost of this alternative is $1,300,000, which includes $80,000 for
capital costs, $29,070 per year for annual operation and maintenance (O&M), and $29,070 per year
for annual groundwater monitoring. For costing purposes, it was assumed that the fencing would be
installed around the area of contamination. The estimated time frame for cleanup goals to be
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achieved and for momtormg to be performed was 500 years, although the cost estlmate mcludes 30
years of annual operanon costs.

Alternative 3: Containment

The objective of containment is to minimize water flow into or out of contaminated areas, thus
minimizing migration of contamination into lower aquifers. This alternative consists of a cap and
vertical barrier to reduce the mobility of the contaminants, monitoring, and institutional controls. See
-Alternative 2 for a description of monitoring and institutional controls. Site soils would be covered
with a layer of sand overlying an impermeable synthetic membrane to minimize the amount of surface
‘water and rainwater infiltrating through the contaminated soils. Covering the soils would protect
humans and animals from contacting contaminated soils. Bentonite slurry walls would be installed to
~ inhibit the flow of water from the wetlands into the site. Without this flow, the mobility of the
contaminants in the soil would be reduced. ‘ ‘ .

Exlstmg groundwater contamination outside the source area would be expected to meet RAOs through
* natural attenuation. Because the soils would be capped and surface water flow controlled, production
of leachate is expected to significantly decrease; therefore, groundwater would be expected to
naturally attenuate faster than if no cap were placed on the soils..

Groundwater monitoring/evaluation would be performed to assess when the groundwater naturally
_attenuates and to evaluate any impact to potential downgradient receptors. '

The estimated total present worth for this alternative is $2,500,000, which includes $993,325 for
capital costs, $9,600 per year for annual O&M, and $20,620 per year for annual groundwater
monitoring. For costing purposes, it was assumed that the fencing would be installed around the area
of contamination. The estimated time frame for cleanup goals to be achieved and for monitoring to
be performed was 500 years, although the cost estimate inciudes 30 years of annual operation costs. -

Alternative 4: :Intercept.ion Trench, Air Stripping, and Soil Vapor Extraction

- The objective of this alternative is to remove contamination from the soil and groundwater within
Areas A-1 through A-4. Trenches would be dug for collection of groundwater, which would be -
pumped to an air stripper for treatment. Air stripping is a process that removes VOCs by transferring
them from contaminated water to air. "Vapors from the air stripper would be treated as required by
state and federal regulations before being discharged to the atmosphere. SVE is an in-place process
for removal of VOCs from unsaturated soils. The system consists of a series of vapor extraction
wells, commonly called vapor extraction points, and air blowers to draw air through the soil and in
the VEPs. SVE includes piping to collect the extracted air and systems to remove contaminants from

the extracted air as required by state and federal regulations before being discharged. Long-term

- monitoring of groundwater to evaluate system performance is also a component of this alternative. .

The estimated rotal' present worth for this. alternative is $7,500,000, which includes $2,042,000 for

capital costs, $142,880 per year for annual O&M, and $20,620 per year for annual groundwater
monitoring. For costing purposes, it was assumed that the fencing would be installed around the area
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of contamination. The estimated time frame Afor.cleanup goals to be achieved through active treatment
is five years, and 135 years:is estimated for the remainder of the plume to achieve cleanup goals.
The cost estimate includes 30 years of annual operation COsts.

- Alternative §: Air Spargmg and Soil Vapor Extraction of the "Hot Spot" and Momtored
Natural Attenuatlon :

The objective of this alternative is to remove contamination from the "hot spot" and to rely on natural
attenuation to restore the remainder of the contaminated groundwater plume.. AS is the injection of
pressurized air into the shallow aquifer, which results in volatilization of VOCs and enhanced
biodegradation of contaminants susceptible to aerobic microbial degradation. SVE is used commonly
in combination with AS. See Alternative 4 for a description of SVE. See Alternative 2 (Section 7.1)
for a descrlptlon of groundwater momtormg and institutional controls for Poleline Road.

The estimated total present worth for this alternative is $5 500,000, which includes $1, 600 000 for
capital costs, $72,736 per year for annual O&M, and $29,070 per year for annual groundwater -
monitoring. For costing purposes, it was assumed that the fencing would be installed around the area
of contamination. The estimated time frame for cleanup goals to be achieved and for monitoring to.
be performed was 150 years, although the cost estimate includes 30 years of annual operation costs.

Alternative 6 High-Vacuum Extraction of the "Hot Spot" and Instltutlonal Controls with Long—
Term Groundwater Monitoring . .

The objective of this alternative is to remove the contamination from the "hot spot" and to monitor
the remainder of the contaminated plume in the groundwater to assess the progress of natural
attenuation and/or plume migration. This action ensures that removing the source inhibits further
migration of the contaminants into the groundwater. The monitoring will be conducted to determine
- whether the plume is expanding beyond the boundaries of Poleline Road. This alternative also
includes enforcement of land use restrictions designed to prohibit extraction and-use of the
groundwater, periodic groundwater monitoring to track the progress of contaminant breakdown and
movement, and an early indication of unforeseen environmental or human health risk. The high-
vacuum extraction (HVE) process uses a strong vacuum from the "hot spot" to extract contaminated
soil vapors and some contaminated groundwater. As this air and water moisture is drawn to the
surface, some of the contaminants in the water will transfer to the air. An air stripping system will
be used to treat the extracted groundwater to meet state and federal MCLs before the groundwater is
reinjected into the deep aquifer. Soil vapors extracted from the "hot spot” soil will be treated as
necessary to meet state and federal air quality standards before being released to the atmosphere.

The estimated total present worth for this alternative is $4,000,000, which includes $801,841 for
capital costs, $64,878 per year for annual O&M, and $29,070 per year for annual groundwater
monitoring. For costing purposes, it was assumed that the fencing would be installed around the area
of contamination. The estimated time frame for cleanup goals to be achieved in the "hot spot” is
seven to 12 years. The estimate for the remainder of the plume to remediate and for monitoring to be
performed was 150 years, although the cost estimate includes 30 years of annual operation costs.
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Table 5-1

FORT RICHARDSON, ALASKA

REMEDIAL CLEANUP GOALS FOR GROUNDWATER
POLELINE ROAD DISPOSAL AREA

‘ o : Maximum Detected Remedial Action Objective :
LLContxminant of Concern ‘| Concentration (mg/L) (mg/L) Source of RAQ*

Benzene 2.9 0005 | McL
Carbon Tetrachloride 2.6 0.005 | MCL
‘cis-1,2-Dichloroethene 37 0.07 | MCL
trans-1,2-Dichloroethene 12 0.1 | MCL
Tetrachloroethene (PCE) 1 0.005 | McL

| Trichloroethene (TCE) 220 0.005 | MCL
1,1,2,2—Tctrachlomg&hane 1,900 0.052 . RBC

State and federal maximum contaminant levels for drinking water,

. Key:
- MCL = Maximum contaminant level.
i mg/L = Milligrams per liter.
| RAO = Remedial action objective.
RBC =
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Table 5-2

REMEDIAL ACTION OBJECTIVES FOR SOIL v

FORT RICHARDSON, ALASKA

‘Maximum Detected Remedial A_ction Sodrce of
Contaminant of Concern Concentration (mg/kg) Objective (ing/kg) RAO
Tetrachloroethene 159 4.0 RBC
1,1,2,2-Tetrachloroethane 2,030 0.1 RBC

Note: TCE did not exceed RBCs for soil.

Key:

rﬁg/kg = Milligrams per kilogram.

RAO = Remedial action objective.
RBC =
. risk of 1 x 1074

TCE = Tnchlorocthcnc.

67

Risk-based concenlratlon for soil contaminants leaching to groundwater,’ based on an increased cancer




- Final , 4 o ' August 8, 1997

6.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The selection of alternatives was based on an evaluatlon using the nine Superfund criteria specified in
Table 6-1. The first two criteria are known as threshold criteria that must be met by all selected
remedial actions. The following five crltena are known as balancing criteria, and the final two

- criteria as modifying criteria.

6.1 THRESHOLD CRITERIA
Overall Protection of Human Health and the Environment

Alternatives 4 and 6 would provide the greatest protection to human health and the environment by
actively treating VOC-contaminated soil and groundwater. Treatability Studies indicated that
Alternative 5 would not reduce on-site contamination effectively, thereby not providing protection of -
human health and the environment. Alternative 3 would protect human health and the environment
by reducing the possibility 6f human contact with contaminants and minimizing future infiltration of
contaminants from soil to groundwater. Alternative 2 would rely on natural processes to slowly
‘decrease contaminant concentrations in the soil and groundwater. Alternative 2 does not protect
human health and the environment based on Treatability Study results that indicated no evidence of
-biodegradation. Alternative 2 would provide some protection of human health and the environment
through institutional controls, which would reduce contact with contamination. Alternative 1 (no
action) would be the least-protectxve alternative. :

- Compliance with Apphcable or Relevant and Appropriate Requirements

Significant ARARs that apply to the OU-B site include the Federal Safe Drinking Water Act, Alaska
Drinking Water Regulations, and the Clean Water Act. Alaska Water Quality Standards (AWQS) are

.. also applicable requirements (see Section 8.2). However, state and federal MCLs have been used to

set the remediation goals for OU-B. The AWQS eventually would be achieved through monitored
natural attenuation under all of the alternatives, except no action. Alternatives 4, 5, and 6 are
expected to meet all state and federal ARARs. These alternatives include active soil and groundwater
treatment and would be expected to achieve state and federal standards more rapidly than Alternatives
1, 2, and 3. Alternatives 1, 2, and 3 would rely on natural processes that slowly decrease soil and
groundwater to attain cleanup standards. However, under Alternative 1 no monitoring would be
conducted to determine compliance with the ARARs

6.2 BALANCING CRITERIA
Long-Term Effectiveness and Permanence

Alternatives 4 and 6 would involve permanent and active reduction of soil and groundwater
contamination and would achieve long-term effectiveness. Alternative 4 would not be effective at
reducing contamination, based on Treatability Study results. None of the contaminants would be
addressed by Alternatives 1, 2, or 3, except through natural processes. ’I'herefore Alternatives 1, 2,
and 3 would provide the least-effecnve long-term permanence. :
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‘Reduction of Toxicity, Mobility, and Volume Through Treatment

Alternatives 4 and 6 would involve treatment technologles that effectively reduce the toxicity and
mobility of VOC-contaminated soil and groundwater. Alternative S would not reduce contamination,
as shown by Treatability Studies. The other alternatives do not include treatment technologies to

" reduce site risks. Alternative 3 would reduce contaminant mobility by restricting future infiltration of
rainfall and snowmelt through contaminated soils to groundwater. Alternatives 1 and 2 would slowly
decrease the toxicity and volume of contaminated media through natural attenuation. Because
Alternative 2 includes monitoring, the rate and degree of contaminant reduction would be known.

Shdrt-Term Effectiveness

Alternatives 3, 4, 5, and 6 would pose some short-term potential risks to on-site workers and
visitors/members of the community during the time required for construction and installation of
containment and treatment systems. These potential risks could be minimized by engineering and
institutional controls. These alternatives are expected to achieve state and federal standards more
rapidly than Alternatives 1 and 2.

Risks assoclated with groundwater contamination are equal for Alternatives 4 and 6. Because these
alternatives actively treat groundwater contamination, contaminant levels would be expected to
decrease during the same period of time of active remediation. While Alternative 4 treats
groundwater more -aggressively by addressing the entire plume area, the uncertainty associated with
this technology’s long-term effectiveness suggests that this alternative would not clean the site faster
than Alternative 6. Alternatives 1, 2, and 3 do not actively treat soil or groundwater contamination;
therefore, risks would not change over time, except through natural processes. Under Alternative 1,
no monitoring would be conducted to determine the remediation time frame. However, the time

~ frame for remediation. is expected to be similar to Alternative 2. :

Implementability

All alternatives would use readily available technologies and would be feasible to construct.
Alternatives 1 and 2 would be readily implementable because they would require no additional action
other than monitoring or institutional controls. . A pilot-scale test study or field test would be
conducted before full-scale implementation of Alternatives 4, 5 and 6.

Cost
The estimated costs for each alternative evaluated for OU-B are in Table 6;2 and are based on the
information available at the time the alternatives were developed. Actual costs are likely to be within

+50% to -30% of the values on the table. Appendlx C includes detailed cost estimates for each of
~ the OU-B remedial alternatives. :
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6.3 MODIFYING CRITERIA

State Acceptance

August 8, 1997

The State of Alaska has been involved with the development of remedial alternatives for OU-B and
concurs with the Army and EPA in the selection of Alternative 6. This acceptance is contingent on

~ the followmg items:

The Remedial Desxgn and Remedial Action will include refining the .
- contaminant fate and transport modeling based on new field data,

which will be reviewed and approved by ADEC, EPA, and the
Army. This refinement of the modeling is to verify whether the
proposed soil RAOs are protective of groundwater, and to better
evaluate the anticipated attenuation of groundwater contaminants and
the time needed to achieve MCLs;

If the modeling results indicate that soil meeting the RAOs would

_continue to act as a secondary source for groundwater

contamination, the RAOs will be re-evaluated and modified to be
protective;

_ If the groundwater monitoring results indicate that contamination is

migrating farther from the source area and that the Eagle River
could be affected, alternative or additional remedial actions will be
evaluated and, if determined appropriate, implemented; and

Based on current land ownership, ADEC will accept natural
attenuation as a treatment of groundwater for 150 years. However,

if the land use changes and becomes available for development, then
‘the department will re-evaluate whether the time frame is reasonable

for the proposed use.

7

" Community Acceptance

: Conimunity response to the preferred alternatives was generally positive. Community response to the
remedial alternatives is presented in the Responsiveness Summary, which addresses comments
received during the public comment period.

Summary

After evaluation of the pdtentlal risks and the appropriate éleanup standards, the preferred alternative
for OU-B is Alternative 6: HVE of the "hot spot," sitewide mstltutlonal controls natural attenuation,
and long-term monitoring of groundwater :

Alternative 6, the preferred alternative, is expected to achieve overall protection of human health and
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the environment and to meet ARARs. Additionally, this alternative is a cost-effective and permanent
solution to contamination at OQU-B.
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Table 6-1

CRITERIA FOR EVALUATION OF ALTERNATIVES
FORT RICHARDSON,. ALASKA '

Threshold Criteria: Must be met by all alternatives.

1. Overail protection of human health and the
environment. How well does the alternative protect
human heaith and the environment, both during and
after construction?

2. Compliance with requirements. Does the |
alternative meet all applicable or relevant and
appropriate state and federal laws?

| Balancing Criteria: Used to compare alternatives.

3. Long-erm effectiveness and permanence. How

well does the alternative protect human health and
the environment after completion of cleanup? What,
if any, risks will remain at the site?

4. Reduction of toxicity, mobility, and volume
through treatment. Does the alternative effectively
treat the contamination to significantly reduce the
toxicity, mobility, and volume of the hazardou
substances? :

5. Shon-term effectiveness. Are there potential
adverse effects to either human health or the
environment during construction or implementation
of the alternative?

6. Implementability. Is the alternative both
technically and administratively feasible? - Has the
technology been used successfully at similar areas?

7. Cost. What are the relative costs of the
alternative? :

Modifying Criteria: Evaluated as a result of public
comments.

8. State acceptance. What are the state’s comments
or concerns about the alternatives considered and
about the preferred alternative? Does the state
support or oppose the preferred alternative?

9. Community acceptance. What are the
community’s comments or concerns about the
alternatives considered and the preferred alternative?
Does the community generally support or oppose the
preferred alternative?
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Table 6-2

COST SUMMARY OF REMEDIAL ALTERNATIVES
~_ POLELINE ROAD DISPOSAL AREA
FORT RICHARDSON, ALASKA

Annual -
‘ Annual Monitoring ‘| Total Present-
Alternative Capital Cost O&M Cost Cost Worth Cost
1- No Action $0 $0 $0 - $0
2- Monitored Natural $80,000 '$29,070 " $29,070 $1,300,000
Attenuation . .
3- Containment $993,325 $9,600 $20,620 $2,500,000
4 Trench, Air Strip, SVE $2,042,000 $142,880 $20,620 $7,500,000 .
5- Air Sparging, SVE, Natural $1,600,000 $72,736 $29,070 $5,500,000
. Attenuation ‘
- 6- HVE and ﬁong-Tcnn $801,841 $64,878  $29,070 ~ $4,000,000
. Groundwater Monitoring . :

Notes: Costs may vary and could range from +50% to -30% of the figures presented.

No discount or escalation factors are included in the costs presented. Costs include an operéti()nal time

" frame of 30 years.

Key:

HVE = High-vacuum extraction.
O&M = Operation and maintenance.
SVE = Soil vapor extraction.
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7.0 SELECTED REMEDY

Alternative 6 is the selected alternative for treating the soil and groundwater at OU-B. A thorough .
_assessment of alternatives considered groundwater risks, cleanup times, and costs. Alternatives 1 and
2 were eliminated because they did not satisfy the threshold criteria. Alternative 3, containment, does
not address the toxicity or volume of the contamination, nor does it actively treat the VOCs;
therefore, it was eliminated. While Alternative 4 would remediate a larger portion of the plume, this
alternative would not remediate the site noticeably faster than the selected alternative. Therefore, the
- additional costs are not proportional to the benefits. Preliminary resuits of on-site testing during fall - -
1996 indicate that the AS portion of Alternative 5 would not be effective at this site; therefore, this
alternative was eliminated.

Protection of human health and the environment and compliance with ARARs will best be attained

- through cleanup of soil and groundwater in the source area, long-term monitoring of the groundwater
plume, and enactment of institutional controls to prevent unrestricted use of the area. The use of-
HVE, a variation on SVE, is EPA’s primary presumptive remedy for VOC-contaminated soils. The
multi-step approach adopted in Alternative 6 is part of EPA’s presumptive strategy for addressing
contaminated groundwater. Figure 7-1 illustrates the key decision points and xmplementatlon strategy
for the selected remedy.

Initially, the HVE system will be installed within the "hot spot" to decrease contamination and

~ provide hydraulic containment of this area in order to prevent additional contaminant migration
downgradient. While HVE directly addresses the source area, it indirectly assists in remediation of
the downgradient plume by hydraulic containment of the principal threat. Periodic monitoring of
groundwater within and downgradient of the "hot spot” will be performed in conjunction with this
effort to determine the effectiveness of the preferred alternative in meeting the long-term groundwater
restoration objectives. During this initial step of remedy implementation, Treatability Studies will be
conducted to evaluate innovative technologies that may énhance the selected remedy. These
technologies include, but are not limited to, soil heatmg and phytoremediation.

If HVE alone fails to remediate the source area wnthm a reasonable time frame and the Treatability
Studies are successful, then one of the successful technologies (i.e., soil heating) for enhanced
“extraction will be combined with the selected alternative (see Flgure 7-1).

The "hot spot” is defined by the area containing greater than 1 mg/L 1,1,2,2-tetrachloroethane in
groundwater (see Figure 3-6). This area represents the main threat at this site. Specifically, the "hot
spot” is the area that contains the contamination and acts as a reservoir for migration of contamination
to groundwater. Actively remediating this "hot spot" addresses the main threat. Concentrations of
1,-1,2,2-tetrachloroethane and TCE that exceed the 1% solubility of these chemicals are found within
the "hot spot.” These high concentrations indicate a need to closely monitor for a denser-than-water
nonaqueous phase liquid (DNAPL) during construction and operanon of t.he "hot spot” treatment
system. :

The flat gradient of the groundwater in this area indicates decreased probability of significant
contaminant transport, and the relatively low concentrations of contaminants outside the "hot spot”
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justify classifying the downgradient plume as a relatively low-level threat. Concurrent with
implementation of the selected remedy will be monitoring of the downgradient plume to track and -
assess the natural attenuation of groundwater contaminants. :

7.1 MAJOR COMPONENTS OF THE SELECTED REMEDY o | |
The major components of the selected remedy mclude the following:

o Treat the "hot spot" through HVE of soil vapor and groundwater in
' the perched and shallow zones to prevent the main threat from

continuing as a source of contamination to groundwater.. Soil vapors
extracted from the "hot spot” soil will be treated as necessary to
meet state and federal air quality standards before release to the

. atmosphere. Extraction wells will be placed in areas of highest
contamination and operated until state and federal MCLs and risk--
based criteria are achieved in the "hot spot”; )

. Treat extracted groundwater through air stripping to achleve state
and federal MCLs before discharge;

. Allow natural attenuation of groundwater contammatlon in areas
' outside the "hot spot"; -

. Evaluate and modify the treatment system as necessary to optimize
effectiveness in achieving RAOs;

.. Monitor groundwater measurements to determine the attainment of
RAOs and to detect and thoroughly characterize possible DNAPL.
Duration of the HVE system is expected to be from seven years to

" 12 years for soil and shallow groundwater in the "hot spot” and 150
years for natural attenuation of remaining groundwater to meet state
and federal MCLs and risk-based criteria; :

. ‘ Evaltrate the effectiveness of the HVE system to meet long-term
’ ~ restoration goals during initial implementation;

o ConductTreatability Studies to evaluate innovative technologies with
potential to enhance the remedial action, and implement successful
innovative technologies if the initial remedy' proves ineffective; and

. Maintain mstltutlonal controls including restrictions governing site
access, construction, and well development, as long as hazardous
substances remain at levels that preclude unrestricted use on site.
Implement restrictions on groundwater until contaminant levels are .
below state and federal MCLs and risk-based criteria.
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The Army shall establish and maintain institutional controls, including restrictions governing site
access, construction, road and utility maintenance, and well development (except as such wells may
be required by this remedial action), as long as hazardous substances remain on site at levels that
preclude unrestricted use. The Army shall implement restrictions on groundwater use until -
contaminant levels are below federal and state MCLs throughout the site. The Army shall ensure
compliance with the institutional controls in place at the facility, because noncompliance violates a
requirement of this ROD, and therefore violates a requirement of the FFA between the Army, EPA,
and ADEC. The institutional controls strategy includes the following:

. To ensure long-term effectiveness of this remedy, permanent
' implementation processes and policies for implementing institutional

controls at the site shall be developed for the period of time that the
Army is in control of the real property upon which these
institutional controls will be effective and during the time, if any,
that the real property may be transferred to another federal agency’s
responsibility and control. Such processes and policies will be
developed through joint EPA, ADEC, and Army negotiations. It is
intended that once these implementation processes and policies are in
place, this ROD will be revised to incorporate such implementation
processes and policies; . ‘

. The Army shall conduct an annual review of the institutional
' controls being implemented by the Army for this site and shall
assess, among other things, the effectiveness of the institutional
controls based on a visual "walk-through” of the areas of the site
where the institutional controls are in effect and a review of the
documents that implement the institutional controls; and

. The Army shall notify EPA and ADEC in the event that Fort
Richardson property is identified as excess to the Army’s needs"
while hazardous substances remain at or above levels that preciude
unrestricted use, and before actual transfer of land management
responsibilities to another federal agency or department. '

' 7.2 AGENCY REVIEW OF THE SELECTED REMEDY

Tables 5-1 and 5-2 present the RAOs for groundwater and soil, respectively. Tﬁe goal of this

-remedial action is to restore groundwater to its beneficial use. While the long-term goal of the

remedial action is to.return all the groundwater within and outside of the source area ("hot spot”) to
state and federal MCLs and risk-based criteria, active remediation will be considered complete when

‘concentrations within the "hot spot” are below remediation goals for three continuous quarters after
. remedy shutdown and the plume is not expanding. Based on information obtained during the RI and

on careful analysis of all remedial alternatives, the Army, EPA, and ADEC believe that the selected
remedy will achieve this goal. Groundwater monitoring data will be reviewed regularly to assess the
progress made by the selected remedy toward the cleanup levels, and will continue in the-
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downgradient portion of the plume until state and federal MCLs are achieved over three consecutive
quarters and until subsequent soil bonngs show that RAOs are met after remedy -shutdown and the
plume is not expandmg : :

Because the remedy will result in hazardous substances remaining above regulatory levels on'site, a
review will be conducted within five years after commencement of the remedial action to ensure that
the remedy continues to provide adequate protection of human health and the environment, and will
continue for five-year increments until the remedy is complete. After five years of implementation, if
monitoring and performance data indicate that the selected remedy and any enhancements to the
remedy are not effectively reducing and controlling contamination at the site, then remedial objectives
may be re-evaluated. As part of this evaluation, a Technical Impracticability (TI) Waiver may be
sought by the Army. The TI Waiver would be granted by EPA if data demonstrate that available
remedial technologies cannot attain the RAOs estabhshed in this ROD, based on the complexmes of
the contaminants and hydrogeology at Poleline Road.
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8.0 STATUTORY DETERMINATIONS

The main responsibility of the Army, EPA, and ADEC under their legal CERCLA authority is to-
select remedial actions that are protective of human health and the environment. - In addition, Section
121 of CERCLA, as amended by the Superfund Amendments and Reauthorization Act of 1986,

- provides several statutory requirements and preferences. The selected remedy must be cost-effective
and utilize permanent treatment technologies or resource recovery technologies to the extent practica-
ble. The statute also contains a preference for remedies that permanently or significantly reduce the
volume, toxicity, or mobility of hazardous substances through treatment. CERCLA finally requires .
that the selected remedial action for each source area must comply with ARARs established under
federal and state envnronmental laws, unless a waiver is granted

8.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected alternative for OU-B will provide long-term protection of human health and the
environment and satisfy the requirements of Section 121 of CERCLA.

The selected remedy will provide long-term protection of human health and the environment by
removing the contamination from soils and groundwater through installation of an HVE system. The
‘remedy will eliminate the potential exposure routes and minimize the possibility of contamination
migrating to drinking water sources. Groundwater monitoring/evaluation will be completed to assess
contaminant plume movement and concentrations, and to ensure the effectivenes's of the remedy.

Institutional controls will be in place to eliminate the threat of exposure to contaminated soils and
-groundwater until cleanup levels are achleved :

No unacceptable short-term risks will be caused by implementation of the remedy.

82  COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
' REQUIREMENTS AND TO-BE-CONSIDERED GUIDANCE

The selected remedy for OU-B will comply with all ARARs of federal and state environmental and
public health laws. These requirements include compliance with all the location-, chemical-, and
action-specific ARARs listed below. No waiver of any ARAR is being sought or invoked for any
component of the selected remedy.

8.2.1 Applimble or Relevant and Appropriate Requirements

An ARAR may be either applicable or relevant and appropriate. Applicable requirements are those
" substantive environmental protection standards, criteria, or limitations, promulgated under federal or
-state law, that specifically addresses a hazardous substance, remedial action, location, or other
circumstance at a CERCLA site. Relevant and appropriate requirements are those substantive
environmental protection requirements, promulgated under federal and state law, that, while not
legally applicable to the circumstances at a CERCLA site, address situations sufficiently similar to
those encountered at the CERCLA site so that the requirements’ use is well-suited to the particular
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site. The ﬁhree types of ARARs are described belo_W:

Chemical-specific ARARs usually are health- or risk-based
numerical values or methodologies that establish an acceptable
amount or concentration of a chemical in the ambient environment;

Action-specific ARARs usually are technology- or actxvnty-based
requirements for remedial actions; and

Locatnon-specnﬁc ARARs are restrictions placed on the concentration
of hazardous substances or the conduct of activity solely because the
ARARSs occur in special locations. -

To-be-considered requirements (TBCs) are nonpromulgated federal or state standards or guidance
documents that are to be used on an as-appropriate basis in developing cleanup. standards. Because
~ they are not promulgated or enforceable, TBCs do not have the same status as ARARs and -are not
considered required cleanup standards. They generally fall into three categories:

Health effects information with a high degree of credibility;

Technical information regarding how to perform or evaluate site
investigations or response actions; and

“State or federal agency policy documents.

8.2.2 Chemical-Specific Requirements

Federal Safe Drinking Water Act (40 Code of Federal Regulations

" [CFR] 141) and- Alaska Drinking Water Regulations (18 Alaska

Administrative Code [AAC] 80): The state and federal MCL and

" non-zero MCL goals were established under the Safe Drinking

Water Act and are relevant and appropriate for groundwater that is a
potential drinking water source. For the constituents of concern at
OU-B, state and federal MCLs are equal; and :

AWQS (18 AAC 70): Alaska Water Quality Standards for
Protection of Class (1)(A) Water Supply is applicable to the source
area, and Class (1)(B) Water Recreation and Class (1) Aquatic Life

.and Wildlife (18 AAC 70) are applicable to surface water. Many of

the constituents of groundwater regulated by AWQS are identical to
state and federal MCLs. v

8.2.3 ' Location-Specific Requirements

Clean Water Act Section 404: Section 404 of the Clean Water Act,
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which is implemented by EPA and the Army through regulations

" found in 40 CFR 230 and 33 CFR 320 to 330, prohibits the

discharge of dredged or fill materials into waters of the United
States without a permit. This statute is relevant and approprnate to
the protection of wetlands adjacent to Poleline Road;

Army Reguiation (AR) 200-2 (Environmental Quality),
Environmental Effects of Army Actions: This regulation states
Department of the Army policy, assigns responsibilities, and
establishes procedures for the integration of environmental
considerations into Army planning and decision making in’
accordance with 42 United States Code (USC) 4321 et seq.,
National Environmental Policy Act of 1969; the Council on
Environmental Quality regulations of November 29, 1978; and
Executive Order 12114, Environmental Effects Abroad of Major
Federal Actions, January 4, 1979; and ’

AR 210-20 (Master Planning for Army Installations): This
regulation explains the concept of comprehensive planning and
establishes policies, procedures, and responsibilities for
implementing the Army Installation Master Planning Program. It
also establishes the requirements and procedures for developing,
submitting for approval, updating, and implementing the Installation
Master Plan.

8.2.4 Action-Specific Requirements

Federal Clean Air Act (42 USC 7401), as amended, is applicable for
venting contaminated vapors;

RCRA (42 USC 6939b([b]) states that contaminated groundwater
cannot be injected unless: 1) being done as part of an action under
Section 104 or 106 of CERCLA; 2) the contaminated groundwater is
treated to "substantially reduce” hazardous constituents before
reinjection; and 3) such response action will protect human health
and the environment. The selected remedy employs extraction,

August 8, 1997

treatment, and reinjection that substantially improve the condition of .

the aquifer and meet the substantive intent of this section of RCRA;

The Safe Drinking Water Act, Underground Injection Control
Program, (40 CFR 144) prohibits the movement of contminated

_fluid into underground sources of drinking water. However, the act

makes a provision for reinjection of treated groundwater into the
same aquifer from which it was drawn pursuant to an action under
CERCLA (40 CFR 144.13[c));
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. RCRA (40 CFR 261, 262, 263, 264, and 268):- Applicable for
- identifying, storing, treating, and disposing of hazardous waste:

. Alaska Wastewater Disposal Regulations (18 AAC 72): Section
72.600 addresses the requirements for engineering plans for
treatment of wastewater (extracted groundwater), and Section 72.900
addresses permit requirements for operation of wastewater treatment
systems and

° Alaska Air Quality Control Regulations (18 AAC 50): Althouszh on-
site remedial. actions do not require permitting, the substance portion
of these regulations must be met for the venting of contaminated
vapors associated with operation of the air stripping and SVE.

8.2.5 Information To-Be-Considered
The following information TBC will be used as a guideline when implementing the selected remedy:

. State of Alaska Petroleunt Cleanup Draft Guidance will be used as a
TBC for cleanup of petroleum contamination in soils.

8.3 COST EFFECTIVENESS

The selected remedy provides an overall effectiveness proportlonate to its cost, such that it represents
a reasonable value for the money spent.

8.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE
MAXIMUM EXTENT PRACTICABLE

The Army, State of Alaska, and EPA have determined that the selected remedy represents the
maximum extent to which permanent solutions and treatment technologies can be used in a cost-
effective manner at QU-B. Of those alternatives that protect human health and the environment and
comply with ARARs, the Army, State of Alaska, and EPA have determined that the selected remedy
provides the best balance of trade-offs in terms of long-term effectiveness and permanence; reduction

- of toxicity, mobility, or.volume through treatment; short-term effectiveness; implementability; cost;
-and the statutory preference for treatment as a principal element in considering state and community

acceptance.

The selected remedy would use rezidily available technologies and would be feasible to construct. The
installation of HVE systems will be focused on the areas of highest soil contamination.

HVE in conjunction with air stnppmg provides a permanent solution by eliminating the source of
contaminants and treatmg the off-site mlgratlon pathway.
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8.5 PREFERENCE FOR TREATMENT AS A MAIN ELEMENT
The selected remedy for OU-B satisfies the statutory preference for treatment of soil and groundwater

by utilizing treatment as a main method to permanently reduce the toxncnty, moblhty, and volume of
contaminated soil and groundwater. :
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© 9.0 DOCUMENTATION OF SIGNIFICANT CHANGES

The selected remedy for OU-B is the same as the preferred alternative. No changes in the
components of the preferred alternative have been made.
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Fort Rlchardson Alaska Admmlstratlve Record Index Update, 1997

OU-A Book |-

of PCB-Contaminated Soil at the
Roosevelt Road, Fort Richardson
Transtormer Site

I’ag,e Numbers OU Cat No l)ate Title Abstract : o i Author RLClplcnt
00001 00002 A Ll 12/31/89 DERP Program Review, Army Description, history, list of contaminants, mode of Army None Given
OU A Book | Installation Restoration rogram, cleanup, status, issues and concerns, milestones, and
' FITW-D-007, Fort Richardson PRE78 tunding of the I{Q()scvcll Road Transmitter Site.
PCB Spill '
00003 00004 A 1.1  12/31/89 DERP Program Review, Army Description, history, list of contaminants, mode of Army T None Given
OU-A Book | Installation Restoration Program, cleanup. status, issues and concerns, milestones, and :
WN-D-007, FTW-D-006, and GR-D- fund status of the two fire burn pits at Fort Richardson.
001, Fire Burn Pits ' '
00005 00007 A 1.1 690 l)i:’k_l’ Program Review, Army h.-‘lw)utvnplnm luslmy, l}:lno_l—uml.mun ants, e ol Army ' None Given
OU-A Book 1 Installation Rcs’l()ralidn Program, - cleanup, status, issues and concerns, milestones, and
FTW-D-007, Fort Rllerd\on PRE7g lund status of the Roosevelt Road Transmitter Site.
PCB Spill ' ' '
()()()_(—)8 00010 A 1. 7/6/90 Dl_ilil’ Eff—);:lﬁg'lcw A.rn-ly Description, history, list of conmmnnanlsm;h;)—d_c_d_l_ 'Arm—y__ ‘ ,J " Nnna Given
OU-A Book | ' ‘ Installation Restoration Program, cleanup, status, issues and concerns, milestones, and
WN-D-007, FTW-D-006, and GR—D- fund status of the two fire burn pits at Fort Richardson.
001, Fire Burn Pits '
000HE 00049 A 123 62487  Roosevelt Road Transmitter Site Bac kpnund information for the site cleanup plan for the Alexander Johnston — None Given
OU-A Book | ) : Cleanup Plan Roosevelt Road Transmitter Site. S USAED Alaska
00050 00095 A 1.2.3 ° 4/15/88 Sampling Plan for the Investigation ~ General guidance for safe conduct while sampling USAED Alaska  None Given

hazardous and toxic wastes at the Roosevelt Road
Transmitter Site.




LS.

00160 00268 A’

Fort RicHardson,'AIaska A'dminis_tr:itivc Rcc_ord Index Update, 1997

Page Numbers OU Cat No

00096 00159 A 1.2.3
OU-A Book |

1.2.3
OU-A Book |

00209 00330 A 123

SO A Book |

Date  Title

8721/90  Final Robchcll Roud 'l'mnsmil&r

Site, A/E QC Plan, Fort Richardson,

Anchorage, Alaska

81592 Fire Traini ng Pits Work l’i:m, Part _l',-—'

4. Richardson and Ft. Greely

BIS92 Fire ;l:falin-ilig Pits Wm'k_-l’lun, Part

Subsurlace Explovation Plan, 11,
Richardson and Ft-Greely

Abstract

Describes monitoring hroccdurcs tor sampling, ficld
measurement, and sample analysis activities to be
performed during the project to obtain defensible
chemical data.

Part Lincludes the sampling and analysis plan and &L
QA/QC plan for the Fire Training Pits investigation.

Part 11 includes the procedures for drilling and
cotlection of subsutfice soil sanples

L&l

Recipicat
liddie l'_h‘()(‘)l\.\'
USAED Ataska

David Williams
USAED Alaska

Diavid Willions

CUSATDY Alaska

00331 00385 A

OU-A Book |

Conducted at the Roosevelt Road -

PCB Arca

00388 00399 A 1.24
OU-A Book |

1.2.4 9/26/86 Phasel, Hazardous Waste Study No.  Evaluation of the existence and extent of contamination AEHA
OU-A Book | 37-26-0725-87, Evaluation of Fire released to the soil at the Fire Training Pits at Fort
Training Pits, Fort Richardson ~ Wainwright. Fort Richardson, and Fort Greely.
- Alaska
00386 00387 A 124  6/15/88 Report of the Field Investigation Includes a description of the Roosevelt Road

) Army
Transmitter Site sampling investigation undertaken from

April 26 through May 4.1988.

10/15/90 Soil Qll.lll(y~/\\\L\\I—llLIl( hililding
No. 986, Fort Richardson, Alaska

 Presents results of soil quality assessment cast of

Shannon & Wilson
Building No. 986, '

Army_'-

None Given

“USAED Alaska
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Fort Richardsbn, Alaska

Admlmstratlve Record Index Update, 1997

Recipient

David Willas
USAED Alaska

None leen

USAED Alaska

USAED Alaska

I’.n;,c Numl)crs OU CatNo Date T |llc _ Abstract Author
00400 00710 /\ 124 41m1 l(n(m.vx,ll Roud Fransuntier Site Presents the results o i site investigation tollow:up for 1§ & 1
OU-A Book 2 ' lnvgstlb‘nmn, Project Rmel the Roosevelt Road Transiitier Site and consists ol the :
; ficld investigation and remedial design; construction
plans and specifications for remediation of PCB
contamination were developed based on this
_ investigation.
00711 00847 A 124 5/15/91 Environmental Assessment and The EA performed in accordance with NEPA _ Kenneth Northamer  None
OU-A Book 2 Finding of No Significant Impact, determined that no significant impacts would occur USAED Alaska
Army Installation Restoration from the rcmoval and disposal of Lonlummalgd soil
Program, Roosevelt Road fmm the site.
Transmitter Site, Fort Richardson,
Alaska : e
00848 01038 A 124 2/12/92 Pmurcss Rc,porl for the Confirmation Rcsulls of the jnvestigation confirming the presence of  USAED Alaska
OU-A Book 3 ’ : of Fire Training Pits at Fort . Fire Training Pits at Fort-Richardson, Fort Wainwright,
Richardson, Fort Wainwright, and ~ and Fort Greely.
Fort Greely, Alaska '
01039 01076 A 124 ?/2()/‘)_\ Sunun.uy of Fiellwork .uul( hemical  Water and \lmlp samples were collected from the POL. USAED Aliska
OU-A Bouk 3 : Data Rtpnrl from November 1992 Laboratory dry well to determine the concentrations and
Sampling Etfort, POL, Lab Tank, Fort  1YPes of contamination present.
_Richardson, Alaska’ ‘ '
01077 01114 A 124  2/26/93 Summary of Fieldwork and Chemical Summary of fieldwork and chemical data wllulud from Delwyn Thomas -
OU-A Book 3 ' Data Report from November 1992 the POL Laboratory tank, : " USAED Aluska
Sampling Effort, POL. Lab Tank, Fort S
Richardson, Alaska
01115 01751 A 124 9/15/93 Site ln-vung.llmn Pmpcu Report for "Methods for and results ofmvuu;.nmm of Fie  E&E

OU A Hooks 4&3

Fire Traimimg IMis at Port Richardson

and Fort Greely, Alaska

Training Pits: preliminary human healih hazaeds are
eviluated and remedial options presenied.

None (n\u\

-USAIH",I-) ./\-|il.\kilv :
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Fort Richardson, Alaska

Title

Admmlstratlve Record lndex Update, 1997

l’age Numbers OU CatNo Date ~ Abstract “Author Recipient
01752 01754 A '1.2.5  7/7/93 Site Investigation Report for Fire ~ ADEC review comments on the draft site investigation  Louis Howard Cristal Fosbrook
OU-A Book 5 .- ’ . Training Pits, Review Comments report for the Fire Training Pits at Fort Richardson and  ADEC DPW
: : Fort Greely.
'()I7S§ 01759 A 134 - 91291 Summiary of Sotl Chemsieal Data, Summary of ficldwork ﬁl)’([ﬁﬁlllplin;z esilts Tor the POL Pedwyn Thomas None Given
COU-A Bouk $ POL. Lab, Fort Richardson, Alaska underground storage tank at POL Laboratory Building USAED Alusha
C ' 5 e No. 9806.
01760 01767 A 1.6 2/24/88 Installation Rcstm‘ulimi“[“’rngrmn Includes remedial alternatives for the Roosevelt Road— Alexander Johnston— EPA ©
OU-A Bouk § - Work Planned for the Roosevelt Transmitter Site. USAED Alaska
Road Polychlorinated Biphenyl
(PCB) Site on Fort Richardson
01768 01768 A 1.6 17/19/90 -(,ommenls Ii(msgvdl Ro.nd ¢ EPA comments on the work plnﬁj_ I D—()IEIIS Johnson Kenneth Northamer
OU-A Book § T I.Ill.\llll“k._l Site Q( Plan, Sampling A USAED Alasha
and Analysis Plan, and Subsurtace :
Exploration Plan
01769 01825 A 2.13  2/4/91 Draft Work Plan, Part |, Sampling, ~ Sampling, analysis, and QA/QC plans for determining USAED Alaska Noné Given
OU-A Book 5 Analysis, & QA/QC Plan for soil contamination by POL products in the vicinity of
Petroleum Laboratory, Building 986, the UST at the POL Laboratory.
Fort Richardson, Alaska
01826 01898 A 10/15/95 Final Approach Document, Remedial T T U USAED Al

OU-A Book §

Investigation/Feasibility Study, OU-
A, Fort Richardgon, Alaska

Presents the overall approach for reporting RIand RA E & E

results, and establishes a preliminary framework for
post-RI activities, mcludmg the FS and Record of
Decision.

‘ USAED Alaska
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Rcuplcnl

LAEB, DEH

EAEB, DEI

OU-A Book 6

Document for OU-A

RI/FS.

I’ag,e Numbers OU CatNo Date  Title Abstract Author
01899 02024 A 2.1 4 211590 Installation Restoration Program, Remediation process and confirmatory simpling and WW(
OLLA Book S Stage 1, Site No. 2. Roosevelt Road results [or the Roosevelt Road Transmitter Site: Yolinme '
' Transmitter Site, Final Report 2 o1 6; the siunpling and analysis plan for umlnm ory
T ‘ sampling is included.
02025 02155 A 2.1.4  2/15/90 Installation Resmrzuinn_'_l;ﬁ.)grmn. Soil gas investigation and qualitative RA ol Fire WW(C S
OUA Book 6 Stage 1., Site No. -1, Fire Training Training Pits at Fort Wainwright, Fort Riclirdson. and :
Pits. Final ch(',“ Fort Greely; Yolume 4 of 6.
02156 02187 A 214 9/12/91 Summary of Soil Chemical Data, Includes results of chemical analyses for soil samples  Delwyn Thomas N
OU-A Book 6 POL. Lab, Fort Richardson, Alaska collected from within the POL Laboratory vicinity. . USAED Alaska
()58_8 02360 A 2.1.4 10/30/92 Laidlaw Environmental Services, Summary of soil excavation at the Roosevelt Road Sterling & Associates
OU-A Book 6 Chemical QC Report, Roosevelt Transmitter Site Leachfield.
Road Transmitter Site, Phase II, PCB
‘Remediation
02361 02362 A 2.1.5 4/11/91 Remedial Options of Rm{;wm Road  Documents approval of the recommended remedial - Fdwin Ruft
OL-A Book 6 Transmitier Site alternative of ol -site Landfilling o contaminited .\m\ DEIN
: from the underground bunker i Roosevelt Rod
02363 02363 A 2.1.5 11/13/95 Comments, October 1995 Approach ~ Comments on the approach document for the OU-A Louis Howard

ADEC

USAED Alaska

USAED Alus.ku

David Williams -

USAED Alaska

- Ké_\.;in G;ﬁ'dl}

DPW

er
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Recip}ént

Page Numbers OU CatNo Date . Title -Abstract Author _
02364 02365 A 2.1.5 11720095 Comments, OU-A Approach Comments on the OU-A approach document. Matthew Wilkening  Kevin Gardnc-;“
OU-A Book 6 : Document ’ : EPA DPW

Comments, Fort Richardson

02366 02370 A 2.1.5  12/195 Comments on the Fort Richardson background study,  Matthew Wilkening  Kevin Gardner
OU-A Book 6 ' " Background Study, and QU-A RI/FS  and the OU-A approach document. EPA ’ Chrw
~ Approach Document
02371 02396 A 2.5  3/4/91 Project Review Conference; Project  Includes minutes of the February 8, 1991 subject review Charles Bickley Cristal Fosbrook
OLLA Book 6 “No. FTW-D-007. Roosevelt Road conference regarding Roosevelt Road. USAED Alaska DPwW
Transmitter Site, Fort Richardson, '
Alaska, Pre- 78 PCB Spili
20282 20283 A 3.1.2 -3/7/96 Status report for the OU-A Remedial ~Summarizes activities conducted by E&E during William Richards Ted Bales
OU-A Book 9 Investigation : February and March 1996 and projects planned forthe E&E USAED Alaska
'97 Update remainder of March and April 1996.
02397 02624 A 3.1.3  4/10/90 Roosevelt Road Transmitter Site Includes the sampling and analysis plan, QA/QC plan, E & E USAED Alaska
OU-A Books 7&8 Work Plan, Fort Richardson, subsurface exploration plan, and site health and safety
Anchorage, Alaska plan for the field investigation of the Roosevelt Road
Transmitter Site (o aid in remediation planning.
02625 03029 A 3.1.3 271595 Management Plan Documents, Managenient plan, sampling and analysis plan, QA L&l USALD Alaska

OU-A Books 7&8

Remedial Investigation/Feasibility
Study, OU-A, Fort Richardson,
Alaska

project plan, site specific.health and safety plan, and
ARARs for the RI and FS of OU-A RI/FS at Fort
Richardson. -
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" Date

OU-A Book 8

OU-A Sml SlmI\plle RL\UI[I\/DI\pObdl

indicate the drill cuttings are clean.

I’age Numbers OU Cat No Title Abstract Author Reéipient
03030 03032 A 313 6/16/95 Remedial lnvcsug,auon OU-A (OU- Includes proposed changes to the sampling strategy at”  William Richards Ted Bales
OU-A Book 8 . A) Ruff Road Fire T r.|||||nu Areca; the Rutf Road Fire Tmining Arca. _F. & B UISAED Alasha
Proposed Changes to S: unpllnb
Sll‘llLEy
20284 20286 A 3.13 1/8/96 Resp(;nses to Comments on the OU- A response (o comments preparcd by\CHPPM,' William Richards ~ Ted Bales
OU-A Book 9 A Approach Document E&E USAED Alaska .
'97 Update
E),3()33 03215 A 3.14 8/17/92 Laidlaw Environmental Services, Summary of soil sampling and contamination Sterlmg & Axm;.ﬁé—sﬂ USAED AIN\ i
OU-A Book 8 Chemical QC Report, Roosevelt delineation at the Rooscvelt Road Transmitter Site.
' Road Transmitter Site, PCB
Remediation
.(‘)3_2I6 03241 A 3.14 7/22/94 RI/FS Management Plan, OU-A: - Review of background information for OU-A. E&E  Ted Bales
OU-A Book 8 Review of Background Information ' ' USAED Alasha
03242 03292 A 3.14 8/18/94 RI/FS Management Plan: OU-A: Preliminary conceptual site models, data quality E&E © Ted Bales
OU-A Book 8 Conceptual Site Models, Data objectives, and ARARs for OU-A. ' USAED Alasha
Quality Objectives and Preliminary
Applicable or Relevant and
Appropriate Requirements, Letter
Reports _ o
03293 03306 A 3.1.4 10/4/95 Results from soil sampling at the POL. Laboratory William Richards Ted Bales

E&E USALD Alaska




Fort Rlchardson Alaska Admlmstratlve Rccord Index Update, 1997
Puge Numbers OU CatNo  Date Title _Abstract ~ Author ~ Recipicnt
20287 20642 A 314 8/15/96 Final Baseline Human Health and The RA determines whcthcr site-refated contamination  E & B USM D Alaska
OU-A Book 9 Ecological Risk Assessment, OU-A, prcs.gm at OU-A is a risk to public health and the .
97 Update ' Fort Richardson, Alaska cavironment. v
USAED Alaska

) APrcscnls thc rcsulls ol .l>h7:_R_lu(,onduuc_d ut OU- A lrom E&E

" Final Remedial Investigation Report, -
May 1995 to October 1995 in accordance with the OU-

20643 21612 A 314 - 11/i/9
OU-A Books 9-12 OU-A, Fort Richardson, Alaska,  ~ V
'97 Update o Volume I: Repon A Management Plan.
ents, RUES Ma Comments on the OU-A RI/FS Illil?lillg.t.:ll-l_cul.llml.)'l.ilﬁl‘l?_“_”V“—l"‘(;l-l}-.\‘”}“l(;\v.i-ll'd Kevin Gardner
ADEC DPW

Commiun(b RI/FS M‘II‘I.I}_,L!IILH( Pl.m

TA 315 8194
OU-A

03307 03307

OU-A Book 8
v - | , .
u B .
03308 03308 A 3.5 8/9/94 Remedial Investigation/Feasibility . Review comments on the OU-A management plan.  Matthew Wilkening  Kevin Gardner
OU-A Book 8 Study, OU-A Management Plan, Fort EPA DPW
' Richardson, Alaska, Comments ‘
033097)33‘]2_FA_—_3 1.5 9/26/94 Refﬁedlal lnvestlballon/Fcaslblllty Review comments on the OU-A mdn.lz,tmun( plan ) Mu.uhev.v‘Wilkcnin,g Kevin Gardner
OU-A Book 8 Study Management Plan, Conceptual ~ conceptual site model and ARARs. " EPA DPW
: \ Site Model and ARARs, Comments
9/26/94 RI/FS Management Plan: OU-A, Fort Review comments on the OU-A managemcnt plan Louig Howard K_c";;ri_Gardner o
ADEC DPW '

03313 03314 - A 3.15
OU-A Book 8 Richardson, Comments
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l'.lgc Numbers OU L.lt No Date . ’l itle Abstract Author

03315 03323 A 315 10/3/94 RUFS Mdnd;,um.nl Plan: OU-A- Review comments on the OU- A man: u,unuu pkm Louis Howard
OU-A Book 8 ) ARARs, Fort Richardson, Comments  ARARs. . ADEC

03324. 03325 A 3.1.5 10/7/94 Response to Comments, RI/FS" A response to ADEC and EPA comments on the OU-A William Richards
OU-A Book 8 Mun-ugcn]en[ Plun, Otj-A RI/FS munugcmcnl plan. . E&E

03326 03326 A 3.15 - [1/10/94- Response to Comments, RUI'S ~ Response to ADECs list of ARARs. Albert Kritus
OU-ABook 8 : Management Plan, OU-A DPW

03327 03330 A 3.1.5 11/10/94 RI/FS Management Plan: OU-A- Review comments on the OU-A management plan Louis Howard
OU-A Book 8 , ARARs, Fort Richardson, Comments  ARARs. ' ADEC

().333I4 03339 B A 315 l2/2/94 OU-A, Remedial Review comments on the OU-A manigement p'I;m‘ : Matthew Wilkening
OU-ABook8 Investigation/Teasibility Study - ' FPA

Management Plan, Comments
[)3340 03340 A 2/22/95 Draft Final Mana«'cmc.nl Plan for OU- Rewcw comments on the OU-A draft linal management Mllll;e\;WIlkLlllllg .

QU-A Book 8

315

A, Comments

plan.

"EPA

Rulplcnl

Kevin Gardner
DPwW

© Ted Bales

USAED Alaska -

Lous Howard
ADEC

Kevin Gardner

DPW

Kevin Gardner
DWW

Kevin Gardner
npPw
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OU-A Book 12
97 Update

~ Assessment, OU-A| Fort Richardson,

Alaska

EPA

l’.q_,t Numbers ()ll .l( No Date  Title ‘Abstract . /\ullmr Rulpu nt
03341 03341 - A 315 32195 M.ln.lz,um.nl Plan: QU-A, Fort Documents the dppmvul ofth OU-A management plan. Louis Howard- Kevin Gardner
OU-A Baok 8 Richardson, February 1995 : ADEC DbwW
21613 21623 A 315 :2/28/96 OU-A Remedial _ Presents a summary of the ecological end points to be  William Richards Ted Bales -
OU-A Bouk 12 Investigation/Feasibility Study; used for thc OU-A Ecological RA. The summary was  E& E USAED Alaska
'97 Update Ecological Risk Assessment; prepared in response to comments on the OU-A
Measurement Species and Approach Document..
Assessment End Points, Fort
_ Richardson, Aliska } o B
21624 21625 A 315 4/19/96 Comments on Draft Remedial Review comments. I.ouis Howard - Kevin Gardner
OU A Book 12 Investigation Report Plan, OU-A, ADEC DIrw
'97 Update March 1996, Fort Richardson, Alaska
21626 21628 A 3.1.5 4/24/96 Comments on Draft OU-A Remedial = Review comments. Matthew Wilkening  Kevin Gardner
0OU-A Book 12 " Investigation, Fort Richardson, EPA DPW
'97 Update Alaska ‘
21629 21635 A 3.1.5 5/28/96 Draft OU-A RI Report Comments  Review Comments. _ Arthur Lee Kevin Gardner
OU-A Book 12 : ' ‘ CHPPM DPW
'97 Update '
21636 21643 A 315 530196 C()m‘mcnl:x' on Draft Baschine Risk Review comments: M;.}vﬁ,é@ﬂv\/”kcni“g Kevin Gardner

DPW .
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Author

ADEC

louis llnw.ml _

Arthur Lee “
.~ Army

Document contains E & E's responses to the Army,
EPA, and ADEC's comments on the draft-final versions

presentations required, the relationship ol the contractor

Summary of the design logic that forms the basis for
decisions used in preparing the project plans and

information about engineering calculations, economic
considerations, applicable standards of performance

I'.ni,c Nilllilkrs ()U CatNo. Date Title Abstract
21644 21644 A 315 6/396 Comments on Draft Human Health Review comments.
OU-A Book 12 : and Ecological Risk Assessments,
‘97 Update QU-A, April 1996, Fort Richardson,
- -Alaska
21645 21647 A 315 7/2/96 Draft Baseline HHRA and ERA, OU- Review comments.
OU-A Book 12 ' A, Apnl 1996
97 Update
21648 21660 A 3.1.5 10/1/96 Annotated review comments for OU-
OU-A Bouk |2 ' A, Draft-Final Remedial ; _
'97 Update Investigation and Draft-Final Risk of the Rl and Human Health RA/Ecological RA.
Assessment
' )

20661 21677 A 40 1396 " Statement of Work, OU-A I} L.l\ll)lllblﬂ)—' W_T’r:;_cmh Slll-..i;;l*(.k;}:);l;d_w;llnltl objectives,
OU-A Book 12 Study, Fort Richardson, Alaska description of tasks required from (he contractor
97 Update ’ completion schedule, discussion of the submittats

with the public, and the method of payment

03342 03364 A 42 6/15/91 Desly;—;\-;mlysls for Remediation
OU-A Book 8 Project, Roosevelt Road Transmiiter

Site. Fort Richardson, Alaska specifications for the site; the report contains
project SOW, and design constraints

21678 21837 A 42  11/1/96 Final Feasibility Study, OU-A, Ruff

OLL-A Book 12
‘97 Update

Road Fire Traming Area, T'ont
Richardson, Alaska

Presents a summary of RI results, establishes remedial:
action objectives. identifies applicable remedial
technologics, and provides (lu vited .m.llym ol
remedial altermitives.

E&E

None Given

E&E

E&E

Rulplm(

Kevin Gardner
DPW.

Kevin Gardner'

DPW

Ted Bdlw

USAED Alaska

None Given

USAED Alaska

USAED Alaska
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|'.IL,C Numbers OU CatNo Abstract

R(.Llplt‘lll

Chris Roe
USAED Alaska

Pubhic

Ted Bules
USALD Alaska -

OU-A Book 13

Study Technical Memorandum
'97 Update '

‘Date  Title Author
21854 21879 A 43 I()/23/9() WorI\ Pldn No. 1, Proposud Plan for A draft prcscnldllon n of cleanup allernatives Ior OU A William Richards
OU-A Book 13 OU-A and OU-B and OU-B. E&E
" '97 Update :
21838 21853 A 43 11197 Proposed Plan for Remedial Action The proposed plan presents cleanup strategics for OU-A Army
OU-A Book 13 ’ OU-A and OU- |; Fort Richardson, and cleanup alternatives for OU-B Kot Richardson .
‘97 Update /\ldskd :
87 aisES AT aa IS Tocmal Memorandum, OU-A " Preseats remedial action objeviives. preiminary "~ William Richards
OU-A Book 13 - Feasibility Study, Task 2 remediation goals, general response actions, E&E
'97 Update . : ) technologies and process options, and remedial action
alternatives for OU-A based on the Rl and RA reports.
21886 21891 A 44 7/23/96 Resampling Groundwater Monitoring  An amcndmenl to the OU-A RI/FS Management Plan  Paul Cooley
OU-A Book 13 : Wells for Dioxins/Furans at Rult .ul(lru\lm_ the us.nnpluu_. of Nive monitoring wells for B &1 :
'97 Update Road Fire 'l'filinillg Area. Fort polychlorinated dibenzo-p-dioxins/polychlorinated
Richardson /\l'l\"\';l : : dibeazo-p-furans amalyses at the RREIFTA,
21892 21892 A 45  7/30/96 Comments to Technical Review comments. Louis Howard
OU-A Book 13 ‘Memorandum Feasibility Study, Task ' : .« ADEC
'97 Update 2, OU-A, Fort Richardson, Alaska '
21893 21895 A . 45  8/1/9 Comments on OU-A I ul\lhlhly Review comments. © Matthew Wilkuning

EPA

UISAEDY Alaskha

Kcvm Gardner
DPW

Kevin Gardner
DpPW

Ted Bales
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Page Numbers ()U ‘CatNo Date Title _ Abstract .Author

21896 21897 A 45  Y/16/96 Comments to Draft Feasibility Study, Review comments. * Louis Howard
OUA Bouk 13 ) OU-A, Rulf Road Fire Traming Area ADEC
'97 Update

.

2 1898 21900 A 45  9/30/96 Comments to Draft I"cu's_i-l)ilily Study,  Review comments, T Matthew Wi‘l.l'\'cx.lvinr;g
OU-A Book 13 OU-A, Ruff Road Fire Training Area EPA
‘97 Update :

2 I9()l 21917 A 45 11/25/96 Annotated Comments to the Final E&E's responscs 1o comments from the Army, ADEC William Ruhmls )
OU-A Book 13 "Feasibility Study Reports, OU-A; and EPA on'the draft FS rcpnn CE&E

97 Update Fort Richardson, Alaska

21918 21919 A 45  11/27/96 Comments to Working Draft No. 2 of Review comments. 7 Lovis Howard |
OU-A Bouk 13 Proposed Plan for OU-A and OU-B, ADEC
'97 Update November 4, 1996

21920 21922 A 45 12/6/96 Cominents on Pro;(;s:(i Plan tor OU- . Review comments. TN Matthew Wllkunnu
OULA Book 13 Aand OU-B ' EPA
07 Update ,

20923 21923 A 45 12/9096 Review comments.  Robert Yok

- OU-A Book 13
‘97 Update

Comments on Pmpnsé-d- Plan for OU-
A and OU-B :

Army

' Regipicni

Kevin (mrdncr
DPW

Kevin Gardn
hPw -

Ful B&ll;t; .

USAED Alaska

Kevin Gardner
DPW

Kevin Gardner
DWW

Kevin Gardner

DIy
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OU-B Book |

10/27/93

Storage

and guidance regarding the chemical agents suspcued atr DPw

lhe site (Musmrd and Lewisite).

l’.l;,c Numbers OU CatNo Date Title “Abstract Author Rulplcnt
21924 21926 A 45  12/10/96 Comments on OU-A FS, OU-B FS, Review comments - Matt McAtee Kevin Gardner
OU-A Book 13 OU A/B pr()p()sed Plan CHPPM DPW
‘97 Update .
21927 21930 A 45 12/17/96 Comments on OU-A and OU-B Review comments. - Michael Harada Kevin Gardner
OU-A Book 13 Proposed Plan Army ~ DPw
'97 Update . .
21931 21934 A 45 12/24/96 Comments on OU-A and OU-B Review comments. Matthew Wilkening  Kevin Gardner
O A Book 13 ])r()l)()gc(] ]’];m. EPA [RILA
‘97 Update
03365 03366 B 1.1 11/5/90 Fact Sheet: Poleline Road Disposal  Discusses investigative efforts at Poleline Road Cristal Fosbrook None Given
. OU-BBook | - .Area (PRDA) Disposal Area and potential further subsurface DPW
investigations.
\ .
03367 03371 B 1.1 10/20/93 Chemical Event in Alaska .Information concerning the discovery of buried Matthew Northrop Jll]]ll]le_ljd—&.kgy
OU-B Book | - : chemical warfare training materials at the Poleline Road  Army Arnmy
Disposal Arca.
03372 03380 B. 1.1 Safety Concerns for PRDA Soil Presentation of chemical screening conducted to date  Robert Wrentmore None Cn—\;-n
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Author

Page Numbers OU CatNo Date Title Abstract Rec|p|ent ”
03381 03460 1.2.3  8/15/91 Poleline Road Disposal Area, Presents the sampling design plan and the preliminary © Robert Chesson None Given
OB Baok | Remedial lavestigation Technical RA plan Jor the Poleline Road Disposal Arca. - ESE
Plan
03461 (3489 124 5/15/94 Reconnaissance Ground-Penetrating  Evaluates subsurface conditions at the Poleline Road  Daniel Lawson  USAED Alaska
OU-B Book | ' Radar and Electromagnetic Induction  Disposal Arca at Fort Richardson. CRREL
Surveys of the Poleline Road Site,
" Fort Richardson, Alaska
03490 03710 12.4  12/15/94 Poleline Road Disposal Arca, Draft  Work performed and findings of investigations at the ~ OHM USAED Alaska
OU B Book | I"illill R(-P”[]‘ l,llil.\'(' l A% “ . P"'l‘“n\' Road l)ispll\';ll Arca. . ’
03711 03751 14 7/15/90 Poleline Road Disposal Area, Site-specific safety plans for the expanded site ESE ATHAMA
OU-B Book | Expanded Site Investigation, Fort investigation of Fort Richardson.” ’
Richardson, Alaska, Draft Accident
Prevention Safety Plan o
03752 03966 1.4 2/15/91 P:)El:neRr)dd—Dlsg;(;salArcd, Provides results of the invesliguii—;;r; ol sourcearea  ESE ATHAMA
OU-B Book 2 Expanded Site Investigation, Fort " contaminants and categorizes the nature of any relcases '
Richardson, Alaska and/or potential threats 10 human health and the
environment.
03967 04028 1.4 9/24/91 Poleline Road Disposal Area, Plans for the initial investigation of contamination at the ESE ) ATHAMA

OU-B Book 2

Remedial Investigation, Fort
Richardson, Alaska, Technical Plan

Poleline Road source areas to-assess the potential
threats to human health and the environment and to
ke recommendations regarding potential remedial

- actions.
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i’uge Numbers OU CatNo Date Title : ~ Abstract Author » Reéipient

- 04029 04055 B 1.42  8/8/95 Geophysical Investigation of the - Draft final report summarizing a serics of geophysical  CRREILL o prw

OU 1 Book 2 PRDA . investigations at the Poleline Road Disposal Arca
: conducted to delincate the locations of suspected buried
hazardous materials.

04056 04081 B 1.5  8/24/90 Surface Geophysical Investigation, Three surface geophysical investigative methods were  ESE Nonce Given
OU-B Book 2 United States Army Fort Richardson  used to help detect the possible presence of materials '
' Facility, Anchorage, Alaska and/or objects buried in the shallow subsurface of the
study area. ’ -

Written notification 1o EPA regarding the discovery of  Kenneth Northamer — Douglas Johnson

04082 04082 B 16 12/14/89 Notification to USEPA of the

OU-B Book 2 i : Poleline Road Disposal Area : a-possible past contamination sitc ncar Polcline Road.  USAED Alaska CEPA

04083 04083 B 1.6 1/19/90 Review Comments on the Poleline Review comments on the Poleline Road Disposal Arca  Douglas Johnson  Kenneth Northamer
OU-B Book 2 Road Disposal Site,.Expanded Site expanded site investigation. EPA CUSAED Alaskha
’ Investigation : '

04084 04085 B 1.6 824/90 Interview with Mr. Paul Roscland Interview with Paul Roseland regarding the types and . Catherine Scott None Given

OU-B Hook 2 - locations of chemicals disposed of at Poleline Road HPW

04086 04088 B 2.1.2 10/3/93 Rapid Response Weekly Report Weekly report for the Poleline Road removal action-  Larry Hudson”
OU-B Book 2 ] 9/23/93 through 10/3/93. : OHM

USAED Alaska
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l_’il'gc Numbers OU Cat No Date  Title

04089 04090 B 212 10/17/93 Rapid Response WLCI\')’ R?pnrl

OU 13 Book 2

Abstract .

Weckly report Tor the Poleline Road removal action-

LO/1O/9 3 through 1O/17/93.

Author

[arry Hudson
OlM

04091 04093 B 2.12 10/24/93 Rapid Response Weekly Report

OU-B Book 2

04094 04095 B 212 772394

OU-B Book 2

R;;)ld Rcsp()l;-:sé Wécklky Répn-rl o

Weekly report for the Poleline Road removal action-
8/21/93 through 8/24/93.

Weckly report for the Poleline Road rcmu-vul action-
7/5/94 through 7/23/94. ‘

Larry Hudson
OHM '

Larry Hudson
‘OHM

Recipient

* USAED Alaska

" USAED Alaska

USAED Alaska

04096 04098 B 2.1.2  7/30/94
. OU-B Book 2

Raprid Response Weekly Report

Weekly report for the Poleline Road removal action-

7/23/94 through 7/30/94.

Larry Hudson
OHM

04099 04101 B 2.1.2. 8/4/94
OU-B Book 2

Rapid Response chk_l-)-l:nRepon

04102 04106 B 212 8/13/94
OU-B Book 2

Weekly report for the Poleline Road removal action-
8/1/94 through 8/4/94.

Rapid Response Weekly Report

Weckly report for the Poleline Road removal action-

8/9/94 through 8/13/94.

v

| Larry Hudson

OHM

Larry Hudson
OHM

USAED Alaska
'USAED Alaska

USALED Alaska
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Page Numbers OU Cat No

04107 04111
OU-B Book 2

B 212_ 8/20/94 Rapid R-cs'p_nnsc Weekly Report .

Date

Title

_A bstract

Wecekly report for the Poleline Road removal action-
8/15/94 through 8/20/94.

- “Author

Larry Hudson
OHM

Recipient
USAED Alaska

04112 04116 B~ 212 82794 Rapid Response Weekly Report Weckly report for the Poleline Ruad removal action- arry Hudson USAED Alaska
OU-B Book 2 . . . . 8/22/94 through 8/27/94. OHM

04117 04120 "B 2.1.2  9/1/94 Rapid Response Weekly Rc;;)rt Weekly report for the Poleline Road removal action- Larry Hudson USAED Alaska
OU-B Book 2 S : 8/29/94 through 9/1/94, OHM.

04121 04123 B 2.1.2 9/10/94 Rapid Response Weekly Report - Weekly report for the Poleline Road removal action- Larry Hudson USAED Alaska
OU-B Book 2 - 9/7/94 through 9/10/94. : OHM

04124 04127 B 2.1.2 9/17/94 Rapid Response Weekly Report . Weekly report for the Poleline Road removal action-  Larry Hudson 7 USAED Alaska
OU-B Book 2 i ‘9/12/94 through 9/17/94.: i OHM )

0l 128 04131 B‘ 212 924M4 Weekly teport for the Poleline Road removal action | 1_\;,\|.:| ) Alisha

OU-B Book 2

Rapid Respanse Weekly Report

9/19/94 through 9/24/94.

Fatty Hudson
OHM
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‘Page Numbers OU CatNo Date  Title

' Abstrz-l_cl '

Author Recipient

04132 04133

OU-B Book 2

B 2.1.2 9/29/94- Rapid Response Weekly Report

Weekly report for the Poleline Road removal action--

9/26/94 through 9/29/94.

Larry Hudson "USAED Alaska

OHM

04134 04138
OU-B Book 2

2.1.2  10/8/94 Rapid Response Weekly Report

- Weekly report for the Poleline Road removal action-

10/4/94 through 10/8/94.

Larry Huds(_yg_" '

USAED Alaska
OHM K :

04139 04140
OU-B Book 2 .

2.1.2 10/15/94 Rapid Response Weekly Report

Weekly report for the Poleline Road removal action-
10/10/94 through 10/15/94.

Larry Hudson ~ USAED Alaska
OHM :

USALD Alaska

04141 04143 B 212 102 I‘/“jélimlie.lbi-(‘l Rc.s'.pun..\‘vc Wéckly Rciuirl chkl§ ru.porl_lor the Poleline Road removal action- Larry Huodson
OU-B Book 2 ) - 10/17/94 through 10/21/94. OHM
04144 04145 B 213 10/8/93 Letter with proposed plan for Letter with proposed plan for cheémical warfare Hud Heaton
OU-B Book 2 ' chemical warfare munitions cleanup - munitions cleanup at Poleline Road. . Amy
at Poleline Road ’
04140 04823 B 5/15/M4  Poleline Road Disposal Area, Field — Waork plan for remedial activities to be performed at the -I,;u’ry Hudson

OU-B Books 3&4

213

* Operations Work Plan

Poleline Road Disposal Area.’

Teresa Cansler
USAED Al:lSk(l.

USALD Alasha
OHM :
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Recipient

Matthew Wlll\cnm"
EPA

CUSALD Alaka

None Given

Douglas Johinson
EPA

and Health and S"ntely Plans,
Commems

work and health and safety plans.

'I’.l[,c Numbers OU Cat No Date Title Al)_stract Author |
(4824 04825 B 2.13 5/16/94 Poleline Road GPR Report Summary of excavation plans for the Polcline Road. Kevin Gardner
OU-B Book 4 Disposal Arca. DPW
01820 054()2 B 203 - 52794 Poleline Road Disposal Area, Phase Ficld operations wolk plan, sl specthic health and- Ly Hudson
OU-B Book § : ' 2-Continuation of the Reinoval © safety plan; environmental protection plan: sampling OHM
o Action, Project Work Plan and analysis plan; and packaging, transportation. and
S o storage plan for.the removal action at the Poléline Road
Disposal Arca.
05463 05467 B 2.1.3  9/29/94 Additional Excavation at Poleline Moditications in the site work and safety planfor ~~ Albert Kraus
OU-B Bouok § . Road Disposal Area additional removal work at the Poleline Road Disposal  Dpw
Area, ’
05468 05468 B 2.1.5  9/3/93 Project Work Plan for Poleline Road  Approval of the work plan for the Poleline Road Louis Howard
OU-B Book 6 Disposal Area, Comments Disposal Area. ADEC
05469 05470 B 2.1.5  9/7/93 Project Work Plan, Rapid Response  EPA comments on the project work plan for the Matthew Wilkening
OU-B Book 6 Removal Action, P()Iclint; Road Poleline Road Disposal Area. v EPA
4 Disposal Arca, Comments
05471 05471 B - 2.1.5  2/22/94 Poleline Road Disposal Area Work  Review comments on the Poleline Road Disposal Area  Louis Howard
0OU-B Book 6

ADEC

Juanita Gwm
USAED Aluska

Douglas Johnson
EPA
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Recipicnt

EPA

Teresa Cansler
USAED Alaska

OU-B Book 6

Rapid Response Wecl\"l;; .Ii-é:[‘)url

removal action, June 1 through June 17, 1995.

_A—bstract - Author
" 05472 05474 2.1.5 2/24/94 Poleline Road Disposal Area Work Review comments.on the Poleline Road Disposal Area Matthew Wilkening
OU-B Book 6 “and Health and Safety Plans, work and health and safety plans. EPA
Comments ' . '
05475 05480 215 3/9/94  Poleline Road Disposal Area Work 'Review comments on the Polelinc Road Disposal Area  Louis Jackson
OU-B Book 6 ' and Health and Safety Plans, work and health and safety plans. ANSCM -
Comments
05481 05481 - 2.1.5 5/13/94 Review Comments on McLarn Hart's Review comments on McLarn Hart's LTTD process for Matthew Wilkening
OU-B Book 6 ~ Low Temperature Thermal the excavated soils at the Poleline Road Disposal Area.  EPA.
' Desorption Process for the Excavated
Soils at Poleline Road
05482 05485 2.1.5 5/13/94 Review Comments on the Draft Final Review comments on the Poleline Road Disposal Area  Louis Jackson
OU-B Book 6 Workplan for the Poleline Road draft final work plan. : ANSCM
Disposal Area '
05486 05486 215 2/13/95 Comments, PRDA, Phase I & I, Comments on the Poleline Road Disposal Arca report. - ouis Howard
OU-B Book 6 ' ' Draft Final, January 1995 ’ . ADEC
(_)5487 (05489 6/17/95 s Weel Wecekly Report for the Poleline R(;Z;J_Dispusnl Arca I,:r;yHTujsnn

OHM

Kevin Gardner
DPW

Teresa Cansler
USAED Alaska

Kevin Gardoer
[R1RAY

" USAED Aluska
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©OU-B Book

'97 Update

QU-B Book 6

Workplan Phase 2 - Continuation of
the Removal Action Poleline Road
Disposal Site, OHM Project No.
14925RI '

- project workplan phase 2, continuation of the removal

action at Poleline Road Disposal Arca, OHM Project

" No. 14925RI.

ADEC

Date. Title Abstract Author Rec|p|enl
05490 05491 B 2.1.5  7/1/95 Rapid Rcs’pnnchWéekly Report Update of ficld activities from June 19 to July 1,1995,  Larry Hudson USAED Alaska
OU-B Book 6 for the Poleline Rouad Disposal Arca removal action: OHM
05492 05504 B 215 7/15/95 Response to Comments, Excavation  Response to EPA, Army, and ADEC commentson the  OHM USAED Alaska
OU-B Book 6 of the Poleline Road Disposul Area excavation report.
21935 22162 B 22 8/19 Draft EE/CA for the Treatment and  An EE/CA to identify objectives of a removal action - USAED Alaska None Given -
: Disposal of Chemical Agent ) and o analyze various alternatives that mayhe used to ) ’
ldentification Sets Recovered from satisly these objectives for cost. elfectiveness., and
“the PRDA, Fort Richardson, Alaska implementation. '
05505- 05506 B 2.3 10/26/93 Poleline Road Disposal Area, Fort  Chemical agent situation at the Polcline Road Disposal Robert Wicntmore  John Sandor
OU-B Book 6 ' _ Richardson, Alaska ' Area. DPW ADEC
05507 05508 B 25 1/7/93  Suspect ('l1c1i|ic;|i Wianrtare Material - Guidanee for pmgcgdiug with the soil ramoval at the Fouts Jackson Douglas Johnson-
OU 13 Book 6 at Fort Richardson. Alaska _I’nlclinc I{n;.nl Disposal Arca. ) ' ANSCM 1'PA
05509 05509 B 2.5  5/9/94 April 1994 Draft Final Project Documents approval of the April 1994 draft final Louis Howard —— Kevin Gardner

DPW
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Date

OU-B Book 8

l'.l;,c Numlu.rs ()U .lt-N() ' Title Al)stract Author - kééipicnl
"‘I(H JZIM H 1 l 4/22/‘)() 'Iuhmml Memorandum, Remedial Presents drs it remedial alternatives for the OU-IS I¢ \ Ww( VISALDY Alaska
OU B Book 9 Altcrnatives Development s
97 Update Screemng, OUB, Feasibihity Study,

Fort Richardson, Alaska

22184 22185 B 301 10/22/96 Scope of Work Mod. #3, OU-B IS Swpc modification to delete pr()du(.ll()lr(TIT.S_u.nd "None Given None given
OU-B Book 9 ' addition of air sparging as an alternative for the OU-B
'97 Update - FS
05510 '(')59()6 . B 3l3 N '3/ l5/95 -'-k;.ﬁlé(ii‘ll l.n.\/é\l.i;,dti()n M.m.xl,ungnt_. “Plans to conduct the R to characterize the nature and WW(C USALED Aliska
OU B Book 7 ' Plan. OU B, Poleline Road Disposal — extent ol contamination, obtain data for RA, ind

Arca Fort Richardson, Alaska evaluate remedial alternatives.

05907 05939 B 3.1.3 8/15/95 Ecological Risk Approach An approach document for developing the OU-B WWC 7 USAED Alaska
OU-B Book 8 ‘ o Document, OU-B, PRDA Poleline Road Disposal Area ecological RA.

05940 05957 B 3.14  6/15M94 Finding of No Slbnmumt Impact and FONSI and EA for the soil removal : ILlIO;I_d_l_lhc . USAED Alaska™ None Given
OU-B Book 8 o Environmental Assessment, Poleline  Poleline Road Disposal Arca. .

Road Removal Action, Fort
Richardson, Alaska
05958 05980 B 3.1.4 10/19/94 Existing Data Report: OU-B Review of existing data for the Poleline Road Disposal WWC  Teresa E:_anblu )

Remedial Invungdtmn Minagement ~ Area.

l’l n

USAED Alaska




601

Fort Rlchardson, Alaska Admmlstratlvc Record Index Update, 1997

.l! No )

I'.n;,c Numlurs ou Date  Title ~Abstract Author l{uqmnl
05981 05990 |; g_ 1.4 | 1/2/94 ARAR\ .md rBC\ | ctter RLP(\I’[ OU- Applu.nhlu or rLILV.lnl and .mpmpn.m mlmrunum o V-VW( 1 uu.;i (:'-m\lu,
OU-18 Book 8 * B Remedial Investigation and regulations to be _umslduul for the Poleline Road USALD Alasha -

Management Plan Disposal Arca.

(75()51 06021 B 3.14 11/284 CSMand DQO Lctlcr*Répor(: OU-B ‘Conceplual site models and data quality ()bJCClIVLs for,. WWC Teresa Cansler

OU-B Book 8 Remedial Investigation Management  the Poleline Road Disposal Area. USAED Alaska
Plan o :

06025 06032 B 3.4 127795 Humdn Hcalth Risk Assessment - Planned approach for conducting the humdn yhealth RA' WWC Kevin Gardner
OU-B Book 8 . Approach Document, OU-B for OU-B. DPW- '

22186 22193 B - 3.1.4  1/24/96 Quarter | Groundwater Elevation Presents results of first quarter monthly groundwater  Sally Rothwell Andrea Elconin
QU-B Book 9 Report, OU-B Remedial Investigation Ig‘vel measurements at the Poleline Road Disposal Arca  WWC USAED Alaska
‘97 Updalte :

22195 22202 B 3.1.4 .4/23/96 Quarter2 ‘Groundwater Elevation Presents results of second quarter monthly groundwater édil_y Rothwell Andrea Elconin
OU-B Book 9 Report, OU-B Remedial Investlz,ationv level measurements at the Poleline Road Disposal Area. WWC USAED Alaska
'97 Update '

22203 22424 B 3.14 9/1/96 Final chu.dml lnvestng‘|(|;—)f{—l§.t.-p()rt This document summarizes the Rl at the Poleline Road USAHI) Alaska

OB Books 9& 10

'97 Update

OU-3, Poleline Road Disposal Area,

Qo Richardson, Alaska, Volume |

Disposal Area and describes the methodotogics.and
wesults of Ticld investigations conducted tor soil,
groundwater.
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l’l_g_,: N;ll‘l;l_)ﬂ.':—du Cat No Date T |(Ic"_» I Abstract ‘ i /_sl;ihor Rtupun(
22425 23057 B 314 ‘)/I/‘)() Final Remedial lnvuub.m()n Rep()rl “Volume It contains RI Report that include ficld logs,  WWC USAED Alaska
OU-B Books 10-12 ’ OU-B, Poleline Road Disposal Area, boring logs and monitoring well completion logs,
'97 Update Fort Richardson, Alaska, anumc [, survey data, QA reports, analytical data, a Statement of
Work on-site mustard gas screening, geophysical -
Appundnces . . £, geophy
surveys and an investigation report, groundwater late
and transport modeling report, and quarterly
groundwater clevation reports. : o
23058 23398 B 3.1.4  9/i/96 Final Risk Assessment Report, OU-  This report contains a Baseline Human Health RA and - WWC -USAED Alaska
OU-B Book 12 B, Poleline Road Disposal Area, Fort Ecological RA for the Poleline Road Disposal Area.
‘97 Update Richardson, Alaska .
06033 06033 B 3.1.5  11/9/94 Existing Documents Letter Report RCVILW comments on the existing data ltllér_-r-uporlb for Louis Howard Kevin Gardner -
OU-B Book 8 . " OU-B RI Management Plan- the Poleline Road Disposal Area. ADEC DPW
Comments
06034 06042 B 3.1.5 11/10/94 ARARsand TBCs,CSM and DQO  Review comments on the applicable or relevantand  Louis Howard Kevin Gardner
OU-B Book 8 Letier Reports, OU-B RI appropriated requirements and regulations to be . ADEC DPwW
Manaecment Plan. Comments < considered, conceptual site model and dati quality
c o objective letter reports for the Poleline Road Disposal
Arca.
06043 06044 B 3.1.5 11/10/94 ARARs and TBCs, CSM and DQO  Review comments on the conceptual models, applicable 'Matthew Wilkening  Kevin Gardner
OU-B Book 8 " Letter Reports, OU-B RI or relevant and appropriate requirements, and EPA DPW
. Management Plan, Comments regulations to be considered for the Poleline Roud
' Disposal Area.
06045 06047 B 3.15  1/6/95 OU-B, Remedial Investigation Draft ~ Review comments on the management plan forthe  Louis Howard  Kevin Gardner

OU-B Book 8

Muanagement Plan, Comments

Polcline Roud Disposal Arca. ADEC

DPw
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OU-B Book 12
'97 Update

Document and OU-D Munagement
Plan. '

Management Plan, OU-B Groundwater Modeling
Approach Document. and the QU-B Buscline RA
Approach Document. ‘ N

Matthew Wilkenmy
EPA

l’.l;.,c Numbers ()ll Cat No Date  Title  Abstract Author Rulplcnl
(60RS. 06096 B 305 11195 Poleline Road, Remedial Review comments on the Poleline Roud Disposal Arca [} PA S |l|y Rothwell
OU-B Book 8 Investigation, Draft Final RIdraft final management plan. WWC
Management Plan, Comments
()(:();1_8__66(—)& "B 3.1.5 ' 1/1295 OU-B, Manugemcnt’P‘id};for the Review comments on the mﬂﬂdz,u"ml plan for Poleline Matthew Wlllu,nmg ~ Kevin Gardner
OU-B Book & Remedial Investigation, Comments ~ Road Disposal Arca. : EPA NPW
106062 06108 B 3.1.5 2/21/95 Response to Comments, Rl Response to agency comments.concerning the OU-B RI Sally Rothwell Teresa Cansler
OU-B Book 8 ) Management Plan, OU-B management plan. WWC USAED Alaska
06109 06112 B 3.1.5 3/27/95 Poleline Road, Remedial EPA comments on the Poleline Road. Disposal Area  EPA Kevin Gardner
OU-B Book 8 ' Investigation, Draft Final draft final management plan. DPW
Management Plan, Comments
06113 06113 B 3.1.5 9/27/95 Comments, Ecological Risk United States Army Center for Health Promotion and  Jack Heller Kevin Gardner
OU-B Book 8 Approach Document, OU-B Preventive Medicine comments on the OU-B ecological CFHPPM DPW
. . risk approach document.
)
23399 23403 B .15 1710/ Comments on OU 13 Approach Comments include review comments on the OF 1)

Nevin Cendnet
Drw
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Page Numbers OU Cat No Date Title Abstract 7 Author Recibi_ént '

23404 23405 B 315 1/16/96 Comments, OU-B Eco-Risk - Review comments by EPA on OU-B Ecological Risk  Matthew Wilkening  Kevin Gardner
()U-B BO()k 12 Approach DOCUI“C"[ APPI'UHCh DOCUan[. . EPA DP\N
'97 Update :

23406 23409 B 3.1.5  4/11/96 "Meeting Minutes for ou-B Minutes for meeting discussing remedial action Scott Kendall . Andrea Elconin
OU-B Book 12 - Feasibility Study Scoping Mceting objectives for OU-B. wwc USALD Alska
'97 Update

23410 23411 B 3.1.5 5/2/96 Comments on Draft Remedial Review comments. Louis Howard Kevin Gardner
OU-B Book 13 Investigation Report and Risk ' ADEC DPw

97 Update Assessment, OU-B, March 1996,

Fort Richardson, Alaska

23412 23422 B 3.1.5  5/396  Comments on OU-B Remedial Review comments, Matthew Wilkening Kevin Gasdner
OU-B Book 13 ' Investigation and Draft Final LA Dy
‘97 Update Management Plan

23:12—3 23424° B 3.1.5 5/15/96 Mcel-inr.\—g- Mln_u;cs P_r;: rcviéw‘_-_ Meeting o review comments on draft OU-B RI and R;-‘\‘WWC None Given
OU-B Book 13 Conference, QU-B Rl reports prior to a meeting with ADEC and EPA.

97 Update ' . : . :
23425 23431 B 3.15  S5/21/96 - Review Conference Minutes, Draft  Review conference concerning the Draft Rl and RA Andrea Elconin None Given

OU-B Book 13
'97 Update

RI and RA Reports, OU-B, Fort
Richardson, Alaska

Reports for OU-B.

USAED Alaska
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Autlyl(.)'l‘__w )

OU-B Book 13
'97 Update

Treatability Study Work Plan, OU-B

Page Numbers OU CatNo  Date Title Abstract - Récipicnt
23432 23447 315 5/23/96 " Comments on Technical Memo:- Comments includc revised list of ARARs that should be Louis Howard Kevin Gardner
- OU-B Book 13 Remedial Alternatives Development, — considered. ADEC bPw
'97 Update OU-B, Fort Richardson, Alaska
23448 23459 3.1.5 53196 (,‘bnuuc:_lls on Dralt OU-B Remedial  Review comments. Arthur |.ce Kevin Garduer
OU-B Book 13 Investigation Report and Risk CHPIM DWW
'97 Update Assessment Report, Fort Richardson,
' Alaska, March 1996
23460 23474 3.1.5 6/19/96 Responses to Comments by Army Response 1o comments. WWC USAED Alaska
OU-B Book 13 CHPPM, Draft Remedial : '
'97 Update Investigation and Risk Assessment
Reports. OU-B, Fort Richardson,
Alaska
23475 23483 3.1.5 7/18/96 Analytical Results, Poleline Road A memorandum characterizing the sampling_el‘forl o Del&yﬁ_:l‘llom‘ns ‘ Andrea Elconin
_ OU-B Bouk 13 - Stockpile, Fort Richardson, Alaska determine whether remediation is required ol a 403- Army USAED Alaska .
'97 Update . cubic-yard stockpile at Poleline Road. The chlorinated
solvent concentrations were below the site cleanup
levels. -
23484 23488 3.1.5 10/4/96 Comments on OU-B Draft Final RI,  Review comments. Arthur Lee Kevin Gardner
OU-B Book 13 Draft Final RA, Draft Final FS ' CHPPM ‘DPW
'97 Update. ’
23480 23491 315 10/8/96 Response to comment, Draft Response 0 ADEC and USAED Alaska Comments.  WWC None Given
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_?’age Numbers OU CatNo Date

» Recipicniw ‘

OU-B Book 13
'97 Update

1/1/97

B, Poleline Road Disposal ‘Area

Title A Abstract Author
23492 23506 3.1.5 10/9/96 Comments on the OU-B Technical - Revicw comments on the soil vapor extraction and air  Matthew Wilkening
OU-B Book 12 Memo, Treatability Study Workplan sparging technical memorandum. EPA
‘97 Update. o '
23507 23519 . 32 10/8/96 Final Work Plan Technical " Presents the field procedures for conducting an aquifer  WWC
* OU-B Book 13 ' Memorandum, Treatability Study, pump test and groundwatgr sampling for intrinsic
'97 Update Pump Test and Intrinsic Remediation femediaton parameters.
Parameters, OU-B, Fort Richardson,
Alaska o :
23520 23532 32 10/30/96. Final Work Plan Addendum, The OU-B draft FS identified a number of remedial  WWC
* OU-B Book 13~ - Treatability Study Work Plan, Soil alternatives. “This Technical Memorandum discusses the
'97 Update. Vapor Extraction and Air Sparging ficld procedures for conducting a soil vapor extraction
: _ and air sparging pilot test at OU-B.
23533 23533 33 10/1/96 Commentson OU-B Treatability - Review comments. Louis Howard
OU-B.Bouk 13 Study Workplan, Sept. 23, 1996 ‘ ADEC
‘97 Update . .
23534 23566 42 6/17/96 Second Technical Memorandum, This document presents a detailed analysis of WWC N
OU-B Book 13 Detatled Analysis of Alternatives, alternatives for the OU-B FS. The remedial action
97 Update OU- B, I'S, Fort Richadson, Alaska abjectives are tuther relined hiom Technical
: S . Memorandum No. 1 and are eestated i this docament.
23567 23791 42 Final Feasivbility Stud);.Report. QOU- Presents remedial action objectives and alternatives for WWC T

" cleanup.

Kevin Gardner
DPW

USAED Alask

CUSAED Alaska

Kevin Gardner

DPW

USAED Alaska

" USAED Alaska
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OU-B Book 14
‘97 Update

Technical Memorandum No. 1, OU-
" B Feasibility Study, Fort Richardson,
Alaska : ’

USAED Alaska.

Page Numbers QU CatNo  Date Title - : - Abstract Author ‘ Rémcipier'l'tm “
- 21854 21870 - 43 10/23/96 Work Plan No.1, Proposed Plan for ~ A draft presentation of cleanup alternatives for OU-A~ William Richards Chris Roe

OU-A Book 13 ’ OU-A and OU-BB and OU-B. . E&E USAED Alaska
'97 Update ' '

23792 23798 45  1/10/9 Comments, OU-D Management Plan, Review comments.- - Matthew Wilkening  Kevin Gardner
OU-B Book 14 ' OU-B Approach Document ' EPA DpPw
'97 Update

23799 23802 4.5  5/23/96 -Comments on OU-B Technical . Review comments. Matthew Wilkening  Kevin Gardner
OU B Book 14 Memorandum, Feasibility Study - I:PA brw
97 Update |

23803 23818 45 5/23/96 Comments, Technical Memorandum, ~Review comments and list of ARARs. Louis Howard Kevin Gardner
OU-B Book 14 ' _OU-B Remedial Alternatives - ADEC PPW
'97 Update Development, OU-B, May 1996 ‘

23819 23827 B 45 62496 Comments on Technical Review conments submitted by ADEC, EPA.and Andrea Eleonin Kevin Gardner
OU-B Book 14 Memorandum No. 1, OU-B USAED Alaska. _ Y Amy DPW
'97 Update Feasibility Study

23828 23861 45  6/24/96 Responses to:Comments on Resonse to comments submitted by ADEC, EPA, and  WWC T Andrea Elconin

USAED Alaska
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Author

Page Numbers OU CatNo Date Title Abstract Recipicni V
23862 23862 B . 45 6/25/96 Comments on T LLhnIL.ll Responses to EPA, ADEC, and Army cominents on Louvis Howard KU,,;.E,——,“;,M
~OU-B Book 14 “Mcemorandum #2: OU-1I3 Detailed Technical Memoranduni, No. 1, OU-B Feasibility ADEC DEW

97 Update Analysis of Alicrnatives Study. Fort Richardson, Alaska.

23863 23866 B 4.5 . 7/22/96 Teleconference Minutes, OU-B A meeting discussing the comments to the Second WWC Andrea Elconin
OU-B Book‘14 Feasibility Study, Fort Richardson Technical Memorandum, OU-B FS, Fort Richardson, USAED Alaska
'97 Update Alaska. :

23867 23878 B 4.5  8/7/96 Response to Comments on Technical A response to comments from the Army EPA.ADEC.  Scatt Kendall Andrea Elconin
OU-B Bouk 14 Memorandum No. 2; OU-B FS and DPW. WWC USAED Alaska

"'97 Update , .

23879 23883 B 45  8/26/96 Comments on OU-B FS Report Review comments. Matthew Wilkening  Kevin Gardner
OU-B Book 14 : : ' EPA - DPW
'97 Update

23884 23886 B 4.5  $729/96 Comments on OU-B Draft Final RI,  Review comments. ) “Louis Howard Kevin Gardner
OU-B Book 14 - RA. and FS Reports ‘ ADEC DPW
'97 Update . o -

23887 23890 B 45 9/19/96 Review Conference Mmules Drdtt " ‘Comments on the draft FS Report, OU-B, Fort WWC  Andrea Elcomn

OU-B Book 14
'97 Update

~ Feasibility Study, OU-B, Fort
Richardson, Alaska

‘Richardson, Alaska were discussed.

USAED Alaska
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-Aufli()r

Page Numbers OU CatNo Date  Title © Abstract
23891 23893 BB 45 L0/1/96  Review Conlerence Minutes, Draft - - Review conference minutes. Scott Kendall
OU-B Book 14 ' Feasibility Study, OU-B wwcr
.. '97 Update .
2389-.4—4 23901 B 45 103096 Response to Comments, OU-B Draft  Response.to comments. " Scott Kendall
OU-B Book 14 and Final Treatability Study Work wwC.
'97 Update Plan Addendum
23902 23917 B 45  11/25/96 Annotated Comments to the Final  E & E's responses to comments from the Army, ADEC, William Richards
OU-B Book 14 Feasibility Study Reports, OU-A; and EPA on the draft FS report. E&E
'97 Update Fort Richardson, Alaska '
21918 21919 B 4.5 11/27/9 Comments to Working Draft No. 2 of Review comments. Louss Howard

OU-A Book 13
97 Update

21920 21922 B 45  12/6/96° Comments on Proposed Plan for OU-  Review comments.

OU-A Book 13
'97 Update

21923 21923

OU-A Book 13
'97 Update

B

45

Proposed Plan for OU-A and OU-B,
November 4, 1996

A and OU-B

A and OU-B

12/9/90 Comments on Propuosed Plan for OU- Review comments..

ADEC

Matthew Wilkening
EPA. :

" Robert York
Army

Recipient

Andrea Llcomn

" USAED Alaska

Andrea Elconin
USAED Alaska

CedBales

USALED Alaska

'Kcvin_ Gardner
DPW

‘Kevin Gardner

DPW

Kevin Gardner
nerw
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Recnplcnt

Kcvm Gnr(lnu‘
DPW

Kevin Gardner

DPW

Kevin Gardner
DPwW

. Chuck Canterbury

IPAO

OU-B Book 8

Page Numbers OU CatNo Date Title Abstract Author
21924 21926 45  12/10/96 Comments on OU-A FS, OU-B FS, - Revicw comments Matt McAtee
OU-A Book 13 * OU A/B Proposed Plan cHPPM
'97 Update '
21927 21930 45 12/17/96 Comments on.QU-A and OU-B ‘Review comments. Michael Harada
OU-FA Book 13 Prnpoged Plan . Army
97 Update
23918 23921 45 12/24/96 Comments on OU-A and OU-B Review comments. ] Matihew Wilkening
OU-B.Book 14. Proposed Plan EPA
'97 Update .
06114 06119 B 10.1  6/15/94 Poleline Road Qui:slions from the WQUC\UOH\ and rt—SPOn;eS ab&n the Poleline Road Steve Rinchart _
OU-B Book 8 /\HCIIUI'EI}_{C l).nly News Dl‘-l“‘\ il Arca, Anchoage l)ﬂ.ily News
06120. 06120 10.3 6/8/94  Public Notice for an Environmental ~ Public notice for an EA for the removal of contaminated Army
OU-B Book 8 Assessment for rembva] of material from the Poleline Road DiSpOSﬂl Area. _
contaminated material from Poleline '
Road Disposal Area
06121 06121 10.3  6/18/95 Public Notice, PRDA, EE/CA - USAED Alaska public notice soliciting public comment Chuck Canlerbury

on the engineering evaluation/cost analysis (EE/CA) for 'PAO

cleaning contaminated soil excavated from the Poleline

Road Disposal Arca.

None Given

~

Nonc leen
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ou-B Bpok 8

Stored on Post

Polelinc Road Disposal Area.

Page Numbers OU- Cat No  Date Title Abstract. - Author Rulpunl
06122 06123 B 10.6 11/13/89 Poleline Road Chemical Disposal Background information about the Poleline Road Paul Steuke, Jr. .'None Given
. OU-B Book 8 Area Disposal Arca. Army -
06124 06127 B 106 . 26190 U[-)-«.I-.m. on l‘.q:k River Flats/Poleline  Includes |dugnpll()n—o.fE(;nnu|l identification of the  Edwin Ruff William Gossweiler
OU-B Book 8 Road Cum‘unlnalul Site Studies, Fact Poleline Road Disposal Arca. bEN brw
Shcel
06128 06129 B 106  2/8/90 Army Investigating Possible Old Background and plans for the Poleline Road Disposal ~ Army - “None Given
OU-B Book 8 Chemical Disposal Site Area. :
06130 06131 B 106 6/30/90 Fort Richardson's Poleline Road Background and action taken at Poleline Road. StevenBird ~ None Given |
OU-B Book 8 Disposal Area Expanded Site ' IRD
Investigation
06132 06132 B 10.6 10/2/93 Metal Tubes Found at Chemical Presents.information about two metal tubes discovered PAQ. None Given
OU-B Book 8 : Disposal Site during removal of decontaminalion products at the * :
) ’ Poleline Road Disposal Area. -
S 06133 06134: B 106 10/4/93  Metal Tubes from Disposal Site to be Dlspmulmn of two metal cylinders unmvuul at the PAO None Given
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Fort Richardson, Alaska Administrative Record Index Update, 199_7 |

: -l-’.age Numbers OU Cat No

Recipient

Don Young
US House of

Representatives

Ted Stevens
US Scnate '

Frank Murkowski
LIS Senate

None Given

OU-B Book 8

Richardson, Alaska-Fact Sheet

Date. Title Abstract Author
06135 06139 10.6  10/6/93 Information Paper: Poleline Road ~ Current information regarding the Poleline Road DPW
OU-B Book 8 Disposal Arca : Disposal Area remediation project.
106156 06157 10.6  5/13/94 Information Paper on the Poleline - Letter to Frank Murkowski with attached Information ~ George Vakalis o
OU-B Book 8 Road Disposal Area, Fort Paper. Overview of Poleline Road Disposal Arca " Army
Richardson, Alaska ' history, recent actions, and future R1 efforts. '
06140 06153 10.6  5/13/94 Information Paper on the Poleline Letter to Ted Stevens with attached Information Paper.  George Vakalis
OU-B Book 8 . Road Disposal Area, Fort Overview of Poleline Road Disposal Area history, Army
‘Richardson. Alaska recent actions, and future RI efforts.
06154 06155 T10.6 5/13/94  Information Paper on the Poleline  Letierto D({ﬁ"féﬁiié—wilh attached Information Paper.  George Vakalis
OU-B Book 8 Road Disposal Arca, Fort Overview of Poleline Road Disposal Arca history, Army
Richardson, Alaska recent actions, and future R efforts.
06158 06159 106 5/26/94 Eagle River Closure Update Closure of portions of Eagle River because of Army
OU-B8 Book 8 . : remediation it the Poleline Road Disposal Arca. -
06160 06161 10.6  6/15/95 Poleline Road Disposal Area, Fort Public comment announcement for the Poleline Road ~ Army -

Disposal Area removal plan.

None Given
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APPENDIX B

RESPONSIVENESS SUMMARY
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Final i : August 8, 1997

RESPONSIVENESS SUMMARY FOR THE RECORD OF DECISION FOR
REMEDIAL ACTION AT OPERABLE UNIT A AND OPERABLE UNIT B
FORT RICHARDSON, ALASKA

OVERVIEW

U.S. Army Alaska (the Army), the United States Environmental Protection Agency (EPA), and the
Alaska Department of Environmental Conservation (ADEC), collectively referred to as the Agencies,
distributed a Proposed Plan for remedial action at Operable Unit A (OU-A) and OU-B, Fort
Richardson, Alaska. OU-A comprises three source areas: the Roosevelt Road Transmitter Site
Leachfield; Ruff Road Fire Training Area; and Building 986 Petroleum, Oil, and Lubricant
Laboratory Dry Well. OU-B consists of one site: the Poleline Road Disposal Area (Poleline Road).

The Proposed Plan identified preferred remedial alternatives for Poleline Road, the only site in OU-B.

“The three source areas in OU-A were not considered for remedial action in the Proposed Plan. The
Army, EPA, and ADEC have determined that the sites included within OU-A will be addressed under
the conditions of the State-Fort Richardson Environmental Restoration Agreement (Two-Party -
Agreement) between the Army and ADEC.

The major components of the remedial alternative for Poleline Road are: -

o ngh-vacuum extraction of the chlorinated-solvent-contaminated "hot
spot”; _

. Sitewide iﬁstitutional controls;

LI Natural attenuation of contaminants; and -

. Long-term groundwater moniioring.

Two formal comments regarding the Proposed Plan for the OU-B remedial action were received
during the public comment period; these comments are summarized and presented in thls
Responsiveness Summary.

BACKGROUND OF COMMUNITY INVOLVEMENT -

The public was encouraged to participate in the selection of the final remedies for OU-A and OU-B
during a public comment period from January 20 to February 18, 1997. The Fort Richardson
Proposed Plan for Remedial Action at Operable Unit A and Operable Unit B presents six options
considered by the Agencies to address contamination in soil and groundwater at OU-B. The Proposed
Plan was released to the public on January 18, 1997, and copies were sent to all known interested
parties, including elected officials and concerned citizens. Informational Fact Sheets, prepared
quarterly since June 1995, provided information about the Army’s entire cleanup program at Fort
Richardson and were mailed to the addresses on the same mailing list.
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Final - August 8, 1997

The Proposed Plan summarizes available information regarding the OUs. Additional materials were
placed into three information repositories: the University of Alaska Anchorage Consortium Library,
Alaska Resources Library, and Fort Richardson Post Library. An Administrative Record, including
all items placed in the information repositories and other documents used in the selection of the
remedial actions, was established in Building 724 on Fort Richardson. The public was welcome to
inspect materials available in the Administrative Record and the mformatlon repositories during
business hours.

Interested citizens were invited to comment on the Proposed Plan and the remedy selection process by
mailing comments to the Fort Richardson project manager; by calling a toll-free telephone number to
record a comment; or by attending and commenting at a public meeting conducted on January 29,
1997, at the Russian Jack Chalet in Anchorage.

Basew1de community relations activities conducted for Fort Richardson which include OU-A and
OU-B, have included:

.- December 1994-—Community interviews with local officials and
interested parties;
. April 1995—Preparation of the Commumty Relations Plan;

e June 1995—Dlstnbutlon of an mformatlonal Fact Sheet covering all
‘OUs at Fort Richardson;- :

. June 29, 1995—An informational public meeting covering a OUs;

. October 1995—Distribution of an informational Fact Sheet covering
all OUs at Fort Richardson;

o January 1996—Distribution of an-informational Fact Sheet covering
all OUs at Fort Richardson; :

o March 1996—Establishment of information repositories at the
* University of Alaska Anchorage Consortium Library, Alaska
Resources Library, and Fort Richardson Post Library, and the
Administrative Record at Building 724 on Fort Richardson;

. March 14, 1996—An informational publlc meeting covering all
OUs; :
o April 1996—Distribution of an informational Fact Sheet covering all

OUs at Fort Richardson;

. July 1996—Distribution of an informational Fact Sheet covering all
OUs at Fort Richardson; and
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. Final | E - © August 8, 1997
. October 1996— Dlstrlbutlon of an mformatlonal Fact Sheet covering
all OUs at Fort Richardson.
Community relations activities specrﬁcally_ conducted for OU-A and OU-B included:

- e January 17, 19, 22, 24, and 26, 1997—Display advertisement

announcing the public comment period in the Anchorage Daily
News;
e  January 23, 1997_—Displé1y_ advertisement announcing the public '

comment period and public meeting in the Alaska Star;

. January 25, 26, 27, 28, and 29, 1997—Display advertisement
: announcing the public meeting in the Anchorage Dazly News;

. January 20, 1997—Distribution of the Proposed Plan for ﬁnal
' remedia] action at OU-A and OU-B;

1 January 20 to February 18 1997—Th1rty-day publlc comment
' period. No extension was requested;

. January 20 to February 18, 1997—Toll- free telephone number for
citizens to provide comments during the public comment period. -
The toll-free telephone number was advertised in the Proposed Plan
and the newspaper display advertisement that announced the public
comment period; and »

. January 29, 1997——Public meeting at the Russian Jack Chalet to
provide information, a forum for questions and answers, and an
opportunity for public comment regarding OU-A and OU-B ’

SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
AGENCY RESPONSES

The public comment periOd on the Proposed Plan for remedial action at OU-A and OU-B was from
January 20 to February 18, 1997. Two comments were received during the public comment period:
one comment was mailed to the Army, and the second comment was recorded on the toll-free
telephone line. These comments are summarrzed below.

1. Public Comment: A letter was received from a community member during the public _
- comment period. The author indicates that after careful review of the Proposed Plan, he wants
to be on the record as concurring with the Agencies’ preferred alternative for OU-B.

Agency Response: The Agencies appreciate input from commuhity members.
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Public Comment: The comment received on the toll-free telephone line acknowledged that the
Proposed Plan was "nicely done" and that the presentation of the alternatives and discussion of

~ the selection of the preferred alternative were "well supported, very well argued.” However,

the caller believes that although Alternative 6 will cost less than Alternative 4, Alternative 4
will "deal with the kind of contamination to the degree that it needs to be dealt with."

Agency Response: The Agencies appreciate input from community members. The National

~ Oil and Hazardous Substances Pollution Contingency Plan Groundwater Protection Strategy

requires that current and potential future use of groundwater be considered in remedy selection,
and that groundwater resources be protected and restored if necessary and practicable. During
a rigorous evaluation of remedial alternatives, the Agencies carefully weighed all of the factors
that influence the selection of a preferred alternative. Cost effectiveness, risk to human health

and the environment, and compliance with state and federal water quality statutes were the key

considerations used to evaluate the six alternatives. At the conclusion of the evaluation process,
Alternative 6 was determined to provide the most effective balance of the three. criteria listed
above. The preferred alternative will be implemented in a phased approach because of the
complexity of the contaminant characteristics and the hydrogeology at the site. The actual
length of time necessary to remediate the "hot spot” and the groundwater plume depends largely
on the success of each phase. However, because there is no current or projected use of the
groundwater anticipated during the period of remediation required for Alternative 6, the
potentially shorter time frame required for remediation under Alternative 4 does not provide -
additional protection. '
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APPENDIX C
'FORT RICHARDSON

OPERABLE UNIT B SOURCE AREA
BASELINE COST ESTIMATES FOR REMEDIAL ALTERNATIVES
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ESTIMATED COSTS - ALTERNATIVE 2
NATURAL ATTENUATION

ITEM E UNIT COST UNIT QUANTITY .= COST

I. CAPITAL COSTS

Additionai Monitqring Well Installation : $40,000 _ well | -2 © 580,000
TOTAL CAPITAL REQUIREMENTS : . $80,000
II. ANNUAL O&M COSTS |

Groundwater Monitoring

Sampling Labor ' $60 hr 0 $2,400
Sampling Analysis-VOCs (17 weils + 10% dupl) $180 sample - 19 $3.420
Sampling Analysis'"’ (9 wells + 10% dupl) _ - $360 sample i0 83,600
Sampling Analysis‘“ (9 wells + 10% dupl) . $145 sample 10 $1,450 -
Supervision . : : $100 hr _ . 40 . $4,000
Data Evaluation and Reporting 585 ) hr 160 $13.600
Supplies and Materials . 3600 - Is 1 $600
TOTAL ANNUAL O&M COSTS , _ ' ' $29,070
. TOTAL O&M COSTS (for 30 years) » ' . : $872,100
TOTAL CAPITAL AND O&M COSTS - '  $952,100
CONTINGENCY (30% of Totai Capital and O&M Costs) ‘ ’ $285,630
SUBTOTAL (Total Capitai and O&M Costs and Contingency) ' $1,237,730 '
"USACE SIOH (8% Total Capitai and O&M Costs and Contingency) ) $99,018
TOTAL ESTIMATED PROGRAM COSTS _. : ' $1,300,000

" NOTES: S
" Analysis for parameters which can indicate biodegradation of chlorinated solvents ('e.g., NO,-nitrogen, NH,-niogen,
iotal Kjeldahl nitrogen, total phosphorus. SO, soluble iron, methane, ethane, ethene)

b)) . .
Bacteria enumeration

3 . - .
' Escalation costs are not included
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ESTIMATED COSTS - ALTERNATIVE 3 . -

CONTAINMENT
ITEM : - UNIT COST UNIT QUANTITY COST
I. CAPITAL COSTS
CAPITAL DIRECT COSTS
A. Preparation Work/Mob & Demob ' : )
Mobilization & Demobilization $120,000 LS 1 $120,000
Additional Monitoring Well Installation- : $40,000 well 2 . $80,000
Si.tc Preparation (Clearing & Grubbing) . . $1,785 acre 30 $5,355
B. Soil/Bentonite Slurry Wall
Excavate Trench $2.67 - sf - 13,000 $34,710
" Backfill Trench - Placement of Slurry $3.20 sf 13,000 . 341,600
C. Multi-Layer Cap
Syntnetic Cap Material ’ $2.70 sy 8,400 $22.680
Cap Placement o . S1.35 . sy =T 8400 - $11,340
Sand and Gravel Placement - $16 cy - 5,600 . $89,600
Grading ’ $1.00 sy . 8,400 ) $8.400
Drainage . ) 55.000. - LS 1 B 35,000
TOTAL DIRECT COSTS (TDC) . ’ . . $418.685
CAP!T.—\L INDIRECT COSTS )
A. Conrractor's Overhead and Profit (50% TDC) ) $209.343
B. Engineering Design (25% TDC) _ - $104.671
C. Design Studic; (30% TDC) : . h ' $125.606
D. Health and Safety (5% TDC) ' o $20,934
TOTAL INDIRECT COSTS , : ' : $460.554
TOTAL CAPITAL COSTS (Total Direct Costs + Total Indirect Costs) ' . $879.239

IL. ANNUAL O&M COSTS

A. Cap Maintenance :
Maintenance (8 hr/month @ [2 months) ' $£100 ) hr 96 $9.600
~ B. Groundwater Monitoring ' : . '
$60 hr 40 $2.400

Sampling Labor :
Sampling Analysis (17 Monitoring welis + 10% dupi) $180 . sample 9 $3,420
Supervision S100 hr .40 $4,000
Data Evaluation and Reporting ’ S85 hr 120 $10,200
Suppiies and Materials ' 3600 s 1 $600
TOTAL ANNUAL O&M COSTS . ' ' $30.220
TOTAL O&M COSTS (for 30 years) . : ’ : . $906.600
TOTAL CAPITAL AND O&M COSTS . o : . . ' -$1,785.839
» CONTINGENCY (30% of Total Capital and 0&M Cééts) ’ : $535.752
SUBTOTAL (Total Capital and O&M Costs and Contingency) . S $2.321.590
USACE SIOH (8% Total Capital and O&M Costs and Contingency) ‘ : . . - $185.727
TOTAL ESTIMATED PROGRAM COSTS " - , $2.500.000

T - -
"' Escalanon costs are not included
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ESTIMATED COSTS - ALTERNATIVE 4

INTERCEPTION TRENCH. AIR STRIPPING. AND SOIL VAPOR EXTRACTION

QUANTITY

"ITEM UNIT COST UNIT COST
[. CAPITAL COSTS
CAPITAL DIRECT COSTS
A. Preparation Work/Mob & Demob - ]
Mobilization & Demobiiizaton $130.000 LS | $130,000-
Additionai Monitonng Weil [nsuailaton $40.000 well 2 $80.000
Barrier Wall Excavanon (between wetlands & disposal areas) . $2.67 sf 13.000 $34,710
Barrier Wall Instailaton (between wetlands & disposal areas) $3.20 sf 13,000 $41,600 '
Site Preparation (Cleanng & Grubbing) $1.785 acre 31 $5.534
B. Soil Vapor Extraction
- Extraction Well Instailanon (HDPE. 20' length) $1.500 well 20 $30.000
Extraction Well Installauon (HDPE. 40" length) $3.000 well 20 $60.000
BlowerMotor Systems (incl. knockout tank & instrumentation) $26.742 LS 1 $26.742
Piping (HDPE) $13.65 i 1,400 $19.110
Insuladon for Piping and Equipment 94,685 LS |3 $4.685
Pump (from knockout tanks to air stripper) $500 pump 2 $1.000
_HDPE Liner -$4.05 sy 4.270 $17.294
Vapor Extraction System Lnstailation S11,713 LS 1 $11,713
Electrical $4.685 LS ! $4.685
C. Groundwater Extraction and Treatment . .
Biopolymer Trench Excavation $3.25 sf 54.000 $175.500
Collection Trench Installation (w/ piping) $3.88 sf 54.000 $209.520
Pump (from collecdon mches to equalization tank) $2.600 pump 7 © $18.200
. Equalization Tank $12.200 tank [ $12,200
Piping (HDPE) $2.70 if 1.400 $3.780
Water Heatng Units $2.524 each 1 52,524
Air Heating Units $8,506 each 1 $8.506
Air Stripping Unit (incl. blower) -$18.683 unit 1 $18.683
"Treatment Building $95 sf 200 $19.000
Pump $500 pump 2’ © $1.000
[nsulation for Piping and Equipment $4.166 . LS 1 . $4,166
Storage Tank $12.200 tank 1 $12.200
Iafiltration System tincl. piping, fittings. filters. emitters) $14.370 LS i - $14.370
Infiitration Piping Prepanation (punch holes in pipes. instail fittings, etc.) $3.593 LS 1 $3.593
Infiltration Piping Bedding s21 ey 40 $840
Infiltration Piping Installation 520 CAf 500 $10.000
- GW Collection & Air Suipping System lnstallauon $19.273 LS 1 $19.273
Electrical $5.269 LS 1 $5.269
TOTAL DIRECT COSTS (TDCO) $1,005.697
" CAPITAL INDIRECT COSTS .
A. Contractor's Overhead and Profit (50% TDC) . $502.848
B. Engineenng Design (25% TDC) $251.424
C. Design Studies (25% TDC) $251.424
D. Health and Safety (3% TDC) $30.171
TOTAL IN DIRECT COSTS $1,035.868
" TOTAL CAPITAL COSTS (Total Direct Costs + Total Indirect Costs) $2.041.564
[I. ANNUAL O&M COSTS
A. Soil Vapor Extraction Uait O&M (S years) . :
Operations. Labor (8 hrrwk @ 52 wks) $60 . hr 416 $24.960
Supervision Labor (4 hrwk (@ 52 wks) $100 hr 208 $20.800
Electrical Power $16.000 - LS i $16,000
Maintenance (8 hrrmoath (@ 12 months) S$100 hr 96 $9.600
B. Air Stripping Uait O&M (30 years) .
Operations Labor (8 hrrwk (d: 52 wks) $60 hr 416 $24.960
Supervision Labor (4 hrrwk @ 52 wks) s100 hr 208 $20.800
Electrical Power ) $14,000 Ls 1 $14.000
Treatment Performance (| water sample/month @ 12 moaths) $180 sampie 12 $2.160
$100 - hr 96 $9.600

Maintenance (8 hr:month «w 12 months)
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ESTIMATED COS 1S - ALTERNATIVE 4

INTERCEPTION TRENCH, AIR STRIPPING. AND SOIL VAPOR EXTRACTION

ITEM UNIT COST UNIT QUANTITY COST
C. Groundwater Monitoring (30 years)
Sampiing Labor (40 hr/year): $60 hr 40 $2.400
Sampling Analysis (17 Monitoring wetls + 10% dupl) $180 - sampie 19 $3.420
Supervision . : $100 . hr 40 $4.000
Data Evaluaton and Reporting $85 hr 120 $10.200
Supplies and Materials $600 Is 1 $600
TOTAL O&M COSTS (30 years) $3,121,000
TOTAL CAPITAL AND O&M COSTS $5,162,564
CONTINGENCY (35% of Total Capital and O&M Costs) $1.806.898
SUBTOTAL (Total Capital and O&M Costs and Contingency) . . $6,.969,462
USACE SIOH (8% Total Cépital and O&M Costs and Contingency) $557.557
TOTAL ESTIMATED PROGRAM COSTS ‘" $7.500,000

NOTES:
""" Escalanan costs are not included
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ESTIMATED COSTS - ALTERNATIVE §

AIR SPARGING AND SOIL YAPOR EXTRACTION OF "HOT SPOT" AND NATURAL ATTENUATION

ITEM UNIT COST UNIT QUANTITY . COST
I. CAPITAL COSTS
CAPITAL DIRECT COSTS
A. Preparation Work/Mob & Demob
Mobilization & Demobilization $130,000 LS 1. $130.000
Additional Monitoring Well [nstallation $40,000 well 2 $80.000
Barrier Wail Excavation (between wetlands & disposai areas) $2.67 sf 13,000 $34,710
Barrier Wall [nstailation (between wetlands & dxsposax areas) $3.20 sf 13,000 $41,600
Site Preparation (Clearing & Grubbing) $1,785 acre 1.4 $2,499
B. Soil Vapor Extraction . '
Extraction Weil Installation (HDPE. 20’ length) $1,500 well 20 $30,000
Blower/Motor System (inci. knockout tank & instrumentaton) $13,400 LS 1 $13.400
~ Piping (4" HDPE) $13.65 If 880 $12,012
" Insulation tor Piping and Equipment $2,591 LS 1 $2.591
Pump (from knockout tanks to discharge) $500 pump 1 $500
HDPE Liner $4.05 sy 4,270 $17,294
Vapor Extraction System Instailation $6.478 LS . 1 $6.478
Electrical $2,591 LS 1 $2.501
C. Air Sparging ~ .
- Sparging Well Instailation (PVC, 42’ length) $2,650 well 80 $212.000
Compressor/Motor Systems (incl. mstrumcmztxon) $60,000 LS I $60,000
Piping (2" PVC) $9.20 If 1,920 $17,664
Insuiation for Piping and Equipment - 812,360 LS 1 $12,360
Air Sparging System Installation $45,933 LS 1 $45,933
. Electrical $22,966 LS l $22,966
Treatment Building $95 sf 200 $19,000
TOTAL DIRECT COSTS (TDC) $763.598
CAPITAL INDIRECT COSTS
A. Contractor's Overhead and Profit (50% TDC) $381.799 .
B. Engineering Design (25% TDC) $190,899
C. Design Studies (25% TDC) $190.899
D. Heaith and Safety (3% TDC) $22,908
TOTAL INDIRECT COSTS $786.506
TOTAL CAPITAL COSTS (Total Direct Costs + Total Indirect Costs) $1.550.103
II. ANNUAL O&M COSTS
A. Treatment System O&M (years | to §)
Operations Labor (8 hr/iwk @ 52 wks) $60 hr 416 524,960
Supervision Labor (8 hriwk @ 52 wks) $100 hr 1416 $41,600
Electrical Power (SVE) $5.500 LS 1 $5.500
Electrical Power (Air Sparging) $20,900 LS 1 $20,900
Electrical Power (Treatment Building heating, lighung, etc.) $1.200 LS 1 $1.200
- Maintenance (8 hr/month @ 12 months) ' $100 hr 96 - $9,600
B. Treatment System O&M (years 6 to 30) ,
Operations Labor (8 hr/month @ 12 months) $60 hr 96 $5,760
Supervision Labor (8 hr/month @ 12 months) - $100 hr 96 $9,600
Electrical Power (SVE) $1.400 LS 1 $1,400
Electrical Power (Air Sparging) $5.250 LS . 1 $5.250
Electrical Power (Treatment Building heating, hghung. etc.) $1.200 LS 1 $1,200
Maintenance (8 hr/month @ 12 months) $100 - hr 96 $9,600
"C. Groundwater Monitoring (30 years) .
Sampling Labor (40 hr/year) $60 hr 40 $2,400
Sampling Anatysis - VOCs (17 wells + 10% dupli) $180 sample 19 $3.420
Sampling Analysis '’ (9 wells + 10% dupi) $360 sample 10 $3.600
Sampling Analysis **' (9 weils + 10% dupt) $145 sample 10 $1.450
Supervision $100 hr 40 $4.000
Data Evaluation and Reporting 585 hr 160 $13.600
Supplies and Matenals Is 1 $600
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ESTIMATED COSTS - ALTERNATIVE 5
AIR SPARGING AND SOIL YAPOR EXTRACTION OF "HOT SPOT" AND NATURAL ATTENUATION

ITEM UNIT COST UNIT  QUANTITY COST

TOTAL O&M COSTS (30 years) $2.211.150
TOTAL CAPITAL AND O&M COSTS $3.761,253
CONTINGENCY (35% of Total Capital and O&M Costs) $1.316,439
SUBTOTAL (Totnl Capital and O&M Costs and Contingency) $5.077,692
USACE SIOH (8% Toual Capital and O&M Costs and Contingency) $406,215

TOTAL ESTIMATED PROGRAM COSTS $5.500,000

NOTES:

w

()

3)

Escalation costs are not mcluded

Analysis for parameters which can indicate biodegradation of chlorinated solvents (e.g., NO,-nitrogen, NO,-nitrogen,. .
NH,-nitrogen. towai Kjeldahl nitrogen. total phosphorus, SO4. soiuble iron, methane, ethane. ethene. sulfide, TOC, BOD )

Bacteria enumeranon
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ESTIMATED COSTS - ALTERNATIVE 6
SOIL VAPOR EXTRACTION OF "HOT SPOT"

ITEM UNIT COST _UNIT QUANTITY

COST
[. CAPITAL COSTS
CAPITAL DIRECT COSTS
A. Preparation Work/Mob & Demob
Mobilization & Demobilizauon $130.000 LS 1 -$130.000
Additional Monitoring Weil Instailation ) $40,000 well 2 $80,000
Site Preparanon (Clearing & Grubbmng) $1,785 acre 1.4 '$2,499
B. Seil Vapor Extraction :
Extraction Well Installation tHDPE. 40’ length) $3,000 well 10 $30.000
Blower/Motor System (incl. knockout tank & instrumentation) $26.500 LS 1 $26.500
Piping (4" HDPE) . ) $13.65 If 500 $6.825
Insulation for Piping and Equipment $3.,483 LS | $3.483
Pump (from knockout tanks 1o discharge) $500 pump ~ $1.500
HDPE Liner : $4.05 . sy 2,100 $8.505
‘Vapor Extraction System instailaton : $8.,706 LS 1 $8.706
Electrical - $3.483 LS t $3.483
C. Groundwater Treatment )
Equalization Tank -~ = $12.200 tank 1 $12,200
.Piping (HDPE) . ‘ ’ $2.70 If 1,400 $3,780
Water Heating Units © 82,524 each i 52,524
Air Heating Units : $8.506 each l. $8,506
Air Stripping Unit (incl. blower) . $18.683 unit 1 $18.683
Treatrnent Building : $95 - sf 200 $19.000
Infiltration System (incl. piping, fittings, filters, emitters) $14,370 - LS 1 $14,370
Infiltration Piping Preparation (punch holes in pipes, install fittings, $3.593 LS 1 $3.593
Infiltration Piping Bedding . © 821 cy 40 $840
Infiltration Piping Installation . ©S20 S If 500 $10.000
TOTAL DIRECT COSTS (TDO) $394.996
CAPITAL INDIRECT COSTS
A. Contractor's Overhead and Profit (50% TDC) $197.498
B. Engineering Design (25% TDC) $98.749
€. Design Studies (25% TDC) $98,749
D. Health and Safety (3% TDC) $11.850
TOTAL INDIRECT COSTS $406.846 .
TOTAL CAPITAL COSTS (Total Direct Costs + Total Indirect Costs) $801.841
II. ANNUAL O&M COSTS
A. Treatment System O&M (vears 1 to 5) o
". Operanons Labor (8 hriwk @ 52 wks) -$60 hr 416 $24.960
Supervision Labor (8 hr/wk @ 52 wks) - - S100 hr 416 $41.600
Electrical Power (SVE) ' ) $5,500 LS 1 $5.500
Electrical Power (Treatment Building heating, lighting, etc.) $1.200 LS 1 $1.200
Maintenance (8 hr/month @ 12 months) ' - S100 - hr 96 $9,600
B. Treatment System O&M (years 6 to 30) ’ :
Operations Labor (8 hr/month @ 12 months) $60 hr 96 $5.760
Supervision Labor (8 hr/month @ 12 months) $100 hr 96 $9.600
Electrical Power (SVE) $1.400 LS 1 $1,400
Electrical Power (Treatment Building heating, lighting, ctc.) $1.200 LS 1 $1.200
Maintenance (8 hr/month @ |2 months) S100 hr 96 $9.600
C. Groundwater Monitoring (30 years) :
Sampling Labor (40 hriyear) $60 hr 40 '$2,400
Sampling Analysis - VOCs (17 wells + 10% dupl) - S180 sample - 19 $3.420
Sampling Analysis ‘¥’ (9 wells + 10% dupl) ' $360 sample 10 $3.600
Sampling Analysis (9 weils + 10% dupl) S145 sarhple 10 $1.450
Supervision ) ) : S100 hr 40 $4.000
Data Evaluation and Reporung ) ' ' sS85 hr 160 $13.600
$600

Supplies and Matenals .S$600 Co s 1
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ESTIMATED COSTS - ALTERNATIVE 6
SOIL YAPOR EXTRACTION OF "HOT SPOT"

ITEM UNIT COST UNIT QUANTITY COST
TOTAL O&M COSTS (30 years) $1,975,400
TOTAL CAPITAL AND O&M COSTS - $2,777,241
CONTINGENCY (35% of Total Capital and O&M Costs) $972,034
SUBTOTAL (Total Capital and O&M Costs and Coatingency) $3.749.276
USACE SIOH (8% Total Capital and O&M Costs and Corilingcncy) $299 942
$4.000,000

TOTAL ESTIMATED PROGRAM COSTS !

NOTES: )
' Escalation costs are not included

@ Analysis for parameters which can indicate biodegradation of chlorinated solvents (e.g., NO;-nitrogen, NO,-nitrogen,
NH;-nitrogen, total Kjeldahl nirogen. total phosphorus, SO4, soluble iron, methane, ethane, ethene, sulfide, TOC, BOD )

3 .
) Bactena enumeration
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